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Hi Wei,
 
As requested from an earlier discussion, I have included an excerpt from Exhibit E including the
introduction and water quality studies.
 
Please let me know if you have any questions or need any additional information.
 
Tyler McCaslin, PhD
Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
 
 

 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Thursday, November 16, 2023 2:59 PM
To: Zeng, Wei <Wei.Zeng@dnr.ga.gov>; 'stephen.Wiedl@dnr.ga.gov' <stephen.Wiedl@dnr.ga.gov>;
'Elizabeth.Booth@dnr.ga.gov' <Elizabeth.Booth@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Klein Schmidt Group (Steven Layman)
<Steven.Layman@Kleinschmidtgroup.com>; Klein Schmidt Group (Kelly Kirven)
<Kelly.Kirven@KleinschmidtGroup.com>
Subject: Rocky Mountain DLA Submittal
 
Good Afternoon Everyone,
 
I’m reaching out to give you a heads up that we will be submitting the Rocky Mountain DLA
tomorrow. You will be receiving an email notification with links to the documents.
 
The comment period will run through February 15, 2024. However, we will be reaching out in the
near future to schedule a meeting to discuss the DLA, including study results and proposed PM&E
measures. Also, as we discussed this summer, we will be providing updated study results based on
our 2023 analysis, which will be available before the end of the year.
 
Please feel free to reach out with any questions.
 
Best,
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EXECUTIVE SUMMARY 


This document is Oglethorpe Power Corporation’s (An Electric Membership Corporation) 
(OPC’s) Exhibit E for Federal Energy Regulatory Commission (FERC) relicensing of the 
Rocky Mountain Pumped Storage Hydroelectric Project (Rocky Mountain Project, the 
Project) (FERC No. 2725). OPC is using FERC’s Traditional Licensing Process (TLP), as 
approved by FERC, for all pre-application activities leading up to filing of the Rocky 
Mountain license application. This Exhibit E is part of OPC’s draft license application (DLA). 
Relicensing participants may file written comments on the DLA with FERC within 90 days 
of the November 17, 2023 filing date; comments are due by February 15, 2024. 


The 904-megawatt Rocky Mountain Project consists of a 221-acre Upper Reservoir, a 600-
acre Lower Reservoir, two Auxiliary Pools, and a powerhouse, and is located on Heath 
Creek in Floyd County, Georgia. OPC operates the Project in a pumped storage mode for 
generation of peaking power and to provide spinning reserve. OPC is not proposing to 
add capacity or make any major modifications to the Project. The Project does not occupy 
any federal lands. The original license expires December 31, 2026. 


This Exhibit E describes the existing environmental setting of the Project and its immediate 
vicinity and provides a draft environmental analysis by resource area of the impacts of 
OPC’s proposal to continue operating the Rocky Mountain Project. OPC developed its 
licensing proposal based on input received during consultation with state and federal 
resource agencies, Indian Tribes, and members of the public, and by using information 
generated by seven resource studies conducted by OPC. Additional input on preliminary 
environmental measures received from stakeholders during the comment period for the 
DLA will be analyzed in Exhibit E of the final license application, which will be filed by 
December 31, 2024. 


Project Setting 


The Rocky Mountain Project is located on headwater tributaries of Armuchee Creek, a 
tributary to the Oostanaula River in the upper Coosa River basin in northwest Georgia. 
The Project is situated in the Ridge and Valley physiographic province. The Coosa River is 
part of the larger Alabama-Coosa-Tallapoosa River basin. The main tributaries of the 
Coosa River, the Oostanaula and Etowah rivers, converge to form the Coosa River at Rome, 
Georgia, about 10 air miles southeast of the Project. The Coosa River flows west from 
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Rome, enters Alabama, and continues south-southwest to the Alabama River, Mobile 
River, and the Gulf of Mexico at Mobile Bay. Nine major dams impound the Coosa and 
Alabama Rivers downstream of the Project; the nearest dam, Weiss Dam, is located about 
85 stream/river miles downstream of the Project. 


The Rocky Mountain Project occupies the Heath Creek and Lavender Creek tributary 
systems of Armuchee Creek. The drainage area of Heath Creek upstream of the Main Dam, 
which includes the Lower Reservoir and the Auxiliary Pools, is approximately 16.6 square 
miles. The Upper Reservoir sits atop Rock Mountain on the drainage divide between Rock 
Mountain Creek of the Lavender Creek system and intermittent headwaters of the Heath 
Creek system. There are no natural watersheds or streams entering the Upper Reservoir.  


There are approximately 5,000 acres of land and water within the FERC project boundary, 
with 3,700 acres available to the public for recreational activities. Under an off-license 
Resource Management Agreement between OPC and the Georgia Department of Natural 
Resources, GDNR manages the recreation, fish, and wildlife resources, and associated 
habitat as the Rocky Mountain Recreation and Public Fishing Area. 


Current Operation 


All power produced by the Rocky Mountain Project results from generation using water 
in the Upper Reservoir during periods of peak electricity demand. The pumping of water 
from the Lower to the Upper Reservoir typically occurs at night and occasionally during 
daytime hours during cooler months. During normal operations, the Upper Reservoir 
water level fluctuates between the normal maximum pool elevation of 1,392 feet mean 
sea level (MSL) and normal minimum pool elevation of 1,341 feet MSL. The active volume 
of the Upper Reservoir is 10,003 acre-feet of water, which is cycled between the Lower 
and Upper Reservoirs. At the normal minimum pool elevation, the Upper Reservoir 
contains a reserve storage capacity of 647 acre-feet. 


During the generating cycle, the Lower Reservoir typically increases in elevation by 20 ft 
from approximately 690.5 feet MSL to 710.5 feet MSL. The Lower Reservoir contains 
18,800 acre-feet of storage at its normal maximum elevation. 


OPC operates the Project to release a continuous minimum flow of 1.2 cubic feet per 
second (cfs) from the Lower Reservoir (Main Dam) into Heath Creek, as required by Article 
34 of the current license.  
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OPC’s Licensing Proposal 


OPC proposes to continue operating the Rocky Mountain Project as it is currently 
operated. OPC proposes the following measures to protect, mitigate potentially adverse 
impacts to, or enhance environmental resources at the Rocky Mountain Project. These 
proposed environmental measures are based on OPC’s assessment of the Project, the 
findings of the resource studies conducted according to the Final Study Plan, and 
discussions with resource agencies and stakeholders. The measures are subject to change 
based upon comments received on this DLA and ongoing consultation. 


• Continue to operate the Project to release a continuous minimum flow of 1.2 cfs 
from the Lower Reservoir into Heath Creek for the protection of downstream water 
quality and aquatic habitat. 


• Implement a Bald Eagle Management Plan to avoid disturbance at active Bald Eagle 
nest sites within the project boundary. 


• Implement a Bat Habitat Protection Plan to avoid and/or minimize impacts of 
project operations and maintenance on potentially suitable hibernacula and 
roosting sites in forest habitat for federally endangered Northern Long-eared Bat 
and Indiana Bat and proposed endangered Tricolored Bat. 


• Implement Invasive Species Management measures for periodic monitoring and 
treatment of terrestrial invasive exotic plant occurrences as necessary to minimize  
the spread of invasive species at project recreation facilities, for educational 
signage to help prevent transport and introduction of aquatic nuisance species to 
the Auxiliary Pools, and for periodic treatment, control, or removal of aquatic 
nuisance species as warranted to avoid or minimize interference with public 
recreational use and hydropower operations. 


• Enhance recreation amenities at Antioch Lake East (accessed from Main entrance) 
by renovating and updating the interior of the Visitor Center bathroom for year-
round use and replacing the restroom near the boat ramp with an Americans with 
Disabilities Act (ADA)-compliant CXT building. These improvements would 
enhance the availability, quality, and condition of restrooms. 


• Enhance recreation amenities at Antioch Lake West (accessed from Main entrance) 
by replacing the restroom near the boat ramp with an ADA-compliant CXT building 
and installing a designated kayak launch at the West Antioch “roadbed.” These 
improvements would enhance access for kayaking and the condition of restrooms. 


• Enhance recreation amenities at Antioch Lake West (accessed from Beach entrance) 
by updating the interior of the bathrooms at the beach, peninsula point east of the 
beach area, and campground and replacing the restroom at the group camp with 
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an ADA-compliant CXT building. These improvements would enhance the quality 
and condition of restrooms. 


• Enhance recreation amenities at Heath Lake (accessed from Heath entrance) by 
replacing the restroom near the boat ramp with an ADA-compliant CXT building 
and creating a separate parking and kayak launching and loading area at the 
existing Heath Lake archery range. These improvements would enhance access for 
kayaking, reduce congestion at the boat ramp, and enhance the quality and 
condition of restrooms. 


• Improve septic and sanitation systems by renovating campground and beach 
sewage lift system, replacing aging septic tank system at campground host site 
with sewage lift system, and replacing/rebuilding wet well lids on septic pump pits 
in the campground, beach, peninsula point east of the beach area, and the Visitors 
Center. These improvements would enhance the quality and condition of existing 
recreation facilities. 


• Develop and implement a Recreation Enhancement Plan for the proposed 
recreation enhancement measures. 


• Continue annual funding of operations and maintenance (O&M) activities 
consistent with the Resource Management Agreement between OPC and GDNR. 


• Develop and implement a Historic Properties Management Plan through a 
Programmatic Agreement to assure the preservation and long-term management 
of historic properties within the project boundary. 


In addition, OPC will evaluate the feasibility of creating or adapting existing access to 
improve ADA-compliant accessibility at the Rocky Mountain PFA. A final proposal 
regarding ADA-compliant access will be provided in the FLA. 
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1.0 INTRODUCTION 


1.1 Purposes 


Oglethorpe Power Corporation (An Electric Membership Corporation) (OPC) is filing with 
the Federal Energy Regulatory Commission (FERC, or Commission) its Exhibit E, the 
Environmental Report, for relicensing of the Rocky Mountain Pumped Storage 
Hydroelectric Project (FERC No. 2725) (Rocky Mountain Project, or Project).1 OPC is using 
FERC’s Traditional Licensing Process (TLP), as approved by FERC, for all pre-application 
activities leading up to filing of the Rocky Mountain license application. This Exhibit E, as 
part of OPC’s draft license application (DLA), has been prepared to meet the information 
requirements at 18 Code of Federal Regulations (CFR) § 4.51(f) and is structured in the 
form of an Environmental Assessment to aid FERC’s environmental review process.  


The 904-megawatt (MW) Rocky Mountain Project consists of a 221-acre Upper Reservoir, 
a 600-acre Lower Reservoir, two Auxiliary Pools, and a powerhouse, and is located on 
Heath Creek in Floyd County, Georgia (Figure 1). OPC is not proposing to add capacity or 
make any major modifications to the Project. The Project does not occupy any federal 
lands. The original license expires December 31, 2026. 


The purposes of this Exhibit E are to: 


• Describe the existing environmental setting of the Project and immediate vicinity. 


• Provide a draft environmental analysis by resource area of the continuing and 
incremental impacts of OPC’s licensing proposal. 


• Discuss proposed measures for protection, mitigation, and enhancement 
(environmental measures) with respect to each resource area affected by the 
licensing proposal.  


• Document consultation with resource agencies and stakeholders concerning 
studies, potential resource issues, and environmental measures. 


Following receipt of written comments by relicensing participants within 90 days of the 
DLA filing and following subsequent consultation concerning study findings and 


 
 
1 OPC is filing as agent for its co-licensees Georgia Power Company, Rocky Mountain Leasing Corporation, 
and U.S. Bank National Association. 
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proposed environmental measures, OPC will revise Exhibit E and file it with the final license 
application (FLA) by December 31, 2024. 


1.2 Statutory and Regulatory Requirements 


1.2.1 Clean Water Act 


In accordance with FERC regulations, OPC will coordinate with the Georgia Department 
of Natural Resources (GDNR) Environmental Protection Division (GEPD) no later than 60 
days after notice by FERC of its acceptance of the license application as being ready for 
environmental analysis (18 CFR § 5.23(b)) to request Clean Water Act Section 401 water 
quality certification for the Project. OPC has been consulting with GEPD throughout this 
licensing proceeding concerning information needs for water quality certification. 


1.2.2 Endangered Species Act 


As FERC’s non-federal designee for informal consultation under the Endangered Species 
Act (ESA), OPC consulted with the U.S. Fish and Wildlife Service (FWS) in developing study 
plans for the Aquatic Resources Study, Terrestrial and Wetland Resources Survey, and 
Trispot Darter Survey and discussing the study findings relative to rare, threatened, and 
endangered (RTE) species. OPC is filing these study reports for review and comment by 
FWS and other state and federal resource agencies with the DLA. Discussion of the 
potential for occurrence of federally listed threatened and endangered species, species 
proposed for federal listing, candidate species, and species under review at the Project 
can be found in Section 3.2.5. 


No federally listed threatened or endangered species were collected or observed during 
field surveys within the project boundary or in Heath Creek downstream. The Aquatic 
Resources Study sampled fish and freshwater mussels and snails in Heath Creek and did 
not detect the occurrence of any federally listed species. Surveys for the federally 
threatened Trispot Darter (Etheostoma trisella) in small tributaries to Heath Creek also did 
not detect the species. One live individual of Alabama Rainbow (Cambarunio nebulosus), 
a mussel species currently under review by FWS for possible listing, was found in Heath 
Creek about 2 stream miles downstream of the project boundary; none were found within 
the project boundary. Continued project operation would not be expected to adversely 
affect habitat used by Alabama Rainbow in Heath Creek. 
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Figure 1 Project Boundary Map 
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The Terrestrial and Wetland Resources Survey did not observe any federally listed plant 
or wildlife species within the project boundary. Potentially suitable summer roosting 
habitat for Indiana Bat (Myotis sodalis), Northern Long-eared Bat (Myotis septentrionalis), 
and Tricolored Bat (Perimyotis subflavus; proposed endangered) was observed as being 
interspersed throughout the project boundary; surveys specifically targeting bats were 
not conducted. While never identified at the Rocky Mountain Pumped Storage Project, 
because these listed bat species are known to occur in the region, OPC proposes to adopt 
a Bat Habitat Protection Plan to avoid and/or minimize potential impacts of project 
operations and maintenance on potentially suitable hibernacula and roosting sites in 
forest habitat. As OPC is not proposing any major modifications to the Project under the 
new license, continued project operation and maintenance and project-related recreation 
would not be expected to adversely affect habitat for Indiana Bat, Northern Long-eared 
Bat, or Tricolored Bat. 


One federal candidate species, Monarch Butterfly (Danaus plexippus), potentially occurs 
within the project vicinity. Monarch Butterfly occurs across the continental U.S., depends 
on the presence of milkweed species as host plants for reproduction, and migrates south 
in the fall to overwinter in central Mexico. A variety of milkweed species naturally occur 
throughout most of Georgia and several common species used by the butterfly grow in 
nearly every region of the state. Continued project operation would not be expected to 
result in the loss of milkweed or nectar sources available for use by Monarch Butterfly. 


OPC’s study findings indicate that continued project operation would not be likely to 
adversely affect any species listed as federally endangered or threatened under the ESA, 
or any candidate species. 


1.2.3 Coastal Zone Management Act 


The Coastal Zone Management Act (CZMA) of 1972, as amended, requires that federally 
licensed and permitted activities affecting any land or water use or natural resource of 
any coastal zone be consistent with applicable state Coastal Zone Management Programs. 
The Department of Commerce National Oceanic and Atmospheric Administration’s 
(NOAA’s) CZMA federal consistency regulations are found at 15 CFR Part 930. 


The Rocky Mountain Project is 670 river miles upstream from the Gulf of Mexico, above 
nine existing dams on the Alabama and Coosa Rivers. The Project is not located within 
the coastal zone of either Georgia or Alabama. The state of Georgia’s coastal zone 
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includes the 11 counties that border tidally-influenced waters or have economies that are 
closely tied to coastal resources, including Brantley, Bryan, Camden, Charlton, Chatham, 
Effingham, Glynn, Liberty, Long, McIntosh, and Wayne. The state of Alabama’s coastal 
zone extends inland to the continuous 10-foot elevation contour in Baldwin and Mobile 
Counties, surrounding Mobile Bay, Alabama. 


OPC will send requests for CZMA consistency certification, or confirmation that the Project 
would not affect the coastal zone, to the GDNR’s Coastal Resources Division (CRD) and 
the Alabama Department of Environmental Management’s (ADEM’s) Alabama Coastal 
Area Management Program. Their determinations regarding whether continued 
operation of the Project would result in reasonably foreseeable impacts to coastal uses 
and resources will be documented in Exhibit E of OPC’s FLA. 


1.2.4 National Historic Preservation Act 


Section 106 of the National Historic Preservation Act (NHPA) requires that every federal 
agency take into account how each of its undertakings could affect historic properties. 
Historic properties are districts, sites, buildings, structures, traditional cultural properties, 
and objects significant in American history, architecture, engineering, and culture that are 
eligible for inclusion in the National Register of Historic Places (NRHP). To meet the 
requirements of Section 106, FERC typically executes a Programmatic Agreement (PA) 
between FERC, the State Historic Preservation Officer (SHPO), and the Advisory Council 
on Historic Preservation and requires the licensee to develop and implement a Historic 
Properties Management Plan (HPMP). The HPMP would provide for the preservation and 
long-term management of archaeological sites that are either eligible or potentially 
eligible and recommended for monitoring under the new license. Discussion of the 
historic properties occurring within the Area of Potential Effects (APE) of the Rocky 
Mountain Project can be found in Section 3.3.8. 


OPC would be invited to participate in consultations to develop the PA and to sign as a 
concurring party. Interested Tribes also would be invited to comment on the agreement. 
The terms of the PA would ensure that OPC addresses and develops treatment measures 
for applicable adverse effects to historic properties identified within the APE under the 
final HPMP. Applicable Tribes would also be invited to participate in development of the 
HPMP. OPC distributed a copy of the Pre-Application Document (PAD) (OPC 2021) to 
eleven Tribes, including Alabama-Coushatta Tribe of Texas, Alabama-Quassarte Tribal 
Town, Cherokee Nation, Coushatta Tribe of Louisiana, Eastern Band of Cherokee Indians, 
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Kialegee Tribal Town, Muscogee (Creek) Nation, Seminole Tribe of Florida, Seminole 
Nation of Oklahoma, Thlopthlocco Tribal Town, and United Keetoowah Band of Cherokee. 
The Cherokee Nation has expressed interest in the Project (Section 3.2.8). 


1.2.5 Wild and Scenic Rivers Act 


Section 7(a) of the Wild and Scenic Rivers Act requires federal agencies to make a 
determination as to whether the operation of a project under a new license would invade 
the area or unreasonably diminish the scenic, recreational, and fish and wildlife values 
present in a designated river corridor. There are no rivers within or in the vicinity of the 
Rocky Mountain project boundary that are designated as included, or are being 
considered or studied for inclusion, in the National Wild and Scenic Rivers System 
(https://www.rivers.gov/index.php). 


1.2.6 Magnuson-Stevens Fishery Conservation and Management Act 


The Magnuson-Stevens Fishery Conservation and Management Act requires federal 
agencies to consult with National Oceanic and Atmospheric Administration Fisheries on 
all actions that may adversely affect Essential Fish Habitat (EFH). The Rocky Mountain 
Project, located far upstream of the Fall Line in the Ridge and Valley province, does not 
affect any EFH for the maintenance of suitable marine fishery habitat quality and quantity 
under the Magnuson-Stevens Fishery Conservation and Management Act. 


The Gulf of Mexico Fishery Management Council (GMFMC) has not designated EFH for 
any species of fish or shellfish found in the vicinity of the Rocky Mountain Project (GMFMC 
2016). The Project is 670 river miles upstream from the Gulf of Mexico, above nine existing 
major dams on the Alabama and Coosa Rivers. 


1.3 Pre-Filing Consultation Summary 


The Commission’s TLP regulations (18 CFR Part 16) require that applicants consult with 
the appropriate resource agencies, Tribes, and other entities before filing an application 
for a new license. This consultation is necessary for compliance with the National 
Environmental Policy Act (NEPA), Fish and Wildlife Coordination Act, ESA, NHPA, and 
other federal statutes. Pre-filing consultation must be completed and documented 
according to the Commission’s regulations. The consultation record is provided in 
Appendix A. 



https://www.rivers.gov/index.php
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1.3.1 Stakeholder Consultation 


OPC identified and consulted with numerous stakeholders prior to filing the DLA. In 
addition to FERC, the following agencies, governments, Indian Tribes, and non-
governmental organizations were contacted via telephone, email, mail, and face-to-face 
and virtual meetings in accordance with the distribution protocol established in the PAD: 


• Advisory Council on Historic Preservation 


• Alabama-Coushatta Tribe of Texas 


• Alabama-Quassarte Tribal Town  


• American Rivers 


• American Whitewater 


• Berry College 


• Bureau of Indian Affairs, U.S. Department of the Interior 


• Chattooga County 


• Cherokee Nation 


• City of Rome 


• City of Summerville 


• Coosa River Basin Initiative 


• Coushatta Tribe of Louisiana  


• Eastern Band of Cherokee Indians 


• Floyd County 


• Georgia Department of Community Affairs - Historic Preservation Division 


• Georgia Department of Natural Resources - Environmental Protection Division 


• Georgia Department of Natural Resources - State Parks and Historic Sites Division 


• Georgia Department of Natural Resources - Wildlife Resources Division 


• Georgia Forestry Commission 


• Georgia River Network 


• Georgia Soil and Water Conservation Commission Region II 


• Kialegee Tribal Town 


• Muscogee (Creek) Nation 


• National Park Service 
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• National Oceanic and Atmospheric Administration Fisheries Service 


• Northwest Georgia Regional Commission 


• Seminole Tribe of Florida 


• Seminole Nation of Oklahoma 


• Thlopthlocco Tribal Town 


• United Keetoowah Band of Cherokee 


• U.S. Environmental Protection Agency Region 4 


• U.S. Fish and Wildlife Service 


• U.S. Forest Service - Chattahoochee National Forest 


1.3.2 Study Plan Development 


After filing the PAD with FERC on December 10, 2021, OPC received FERC approval to use 
the Traditional Licensing Process (TLP) on January 26, 2022. OPC held a virtual Joint 
Agency and Public Meeting and Site Visit (Joint Meeting) with interested stakeholders on 
March 16, 2022. In the Joint Meeting, OPC presented its proposed plans to conduct 
resource studies to address information gaps and meet the information needs for FERC’s 
National Environmental Policy Act review of the license application. The GDNR Wildlife 
Resources Division and FWS subsequently provided comments on the PAD and proposed 
study plans on May 12-13, 2022. OPC consulted with GDNR, FWS, GEPD, and the Georgia 
Department of Community Affairs Historic Preservation Division (GHPD) on the proposed 
study plans in meetings and email communications from April through July 2022. 


OPC distributed Final Study Plans in August 2022. Study plans were prepared for five 
resource studies: water quality assessment; aquatic resources study; terrestrial and 
wetland resources survey; recreation use analysis; and cultural resources assessment, 
including archaeological and architectural assessments. All study plans addressed or 
incorporated recommendations made by GDNR, FWS, GEPD, and GHPD pertaining to the 
recreation use analysis, water quality monitoring, fish and mussel survey site selection and 
survey methods, and the cultural resources assessment. In addition, OPC conducted a 
Trispot Darter Survey pursuant to consultation with FWS and GDNR in September 2022 
concerning aquatic resources, fisheries, and protected species potentially occurring at the 
Project. FWS and GDNR requested that OPC conduct surveys for the Trispot Darter, a 
federally threatened fish species, in potential spawning habitat within the project 
boundary in winter 2023. 
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1.3.3 Resource Studies 


OPC conducted the first season of studies between June 2022 and May 2023. OPC held 
virtual Relicensing Study Update and Preliminary Results meetings with FWS, GDNR, and 
GEPD in May and June 2023 to discuss preliminary study findings. During the study results 
meetings, OPC agreed to conduct a second season of water quality monitoring in summer 
2023 to further describe and evaluate water quality conditions in Heath and the Lower 
Reservoir. 


Final study reports for the first season of studies are provided in Appendices B and C. 


1.3.4 Stakeholder Meetings 


In May and June 2021, prior to filing the PAD, OPC held stakeholder consultation meetings 
with FWS, GDNR, GHPD, GEPD, and the U.S. Environmental Protection Agency (EPA). The 
purpose of these meetings was to orient the agencies to the project and discuss the 
upcoming relicensing process.  


After OPC filed its PAD and the relicensing proceeding began in December 2021, OPC 
hosted two virtual Joint Meetings on March 16, 2022. At these meetings, OPC provided 
an overview of the Rocky Mountain Project, including a virtual site visit, reviewed 
information about the Project, and discussed existing data and studies to be developed 
by OPC as part of the consultation process. 


After the Joint Meeting, OPC developed proposed study plans that incorporated PAD 
comments and study plan requests submitted by agencies. OPC consulted with GDNR, 
FWS, GEPD, and GHPD on the proposed study plans in meetings and email 
communications from April through July 2022. OPC met again with FWS and GDNR in 
September 2022 to discuss the need for the Trispot Darter Survey. After the first year of 
studies, OPC met with GDNR, FWS, and GEPD in May and June 2023 to discuss preliminary 
study results. OPC met again with GDNR in October 2023 to discuss potential measures 
for enhancing recreation facilities and access at the Project identified by GDNR for 
consideration by OPC in developing a licensing proposal, as well as potential measures 
related to aquatic and terrestrial resources. 
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2.0 PROPOSED ACTION AND ALTERNATIVES 


This section sets out OPC’s licensing proposal for continuing to operate the Rocky 
Mountain Project under the new license. The section first describes the no-action 
alternative, which is the baseline from which to compare the proposed action and includes 
the existing project facilities and current project operations. Next, the section describes 
the applicant’s proposal, including OPC’s proposed operation and proposed 
environmental measures. 


2.1 No-Action Alternative 


The Rocky Mountain Project is located in Floyd County, Georgia, approximately 10 miles 
northwest of the city of Rome (Figure 2). The Project consists of a 221-acre Upper 
Reservoir; a 600-acre Lower Reservoir on Heath Creek; two Auxiliary Pools (Auxiliary Pool I 
and Auxiliary Pool II) adjacent to the Lower Reservoir totaling about 600 acres; a three-
unit powerhouse; a substation located 1.5 miles from the powerhouse; three 230-kV 
transmission lines in a single corridor comprising a total of 1.5 miles, known as the Primary 
Transmission Line; an access road; and appurtenant facilities.2 


The Project is located on Heath Creek within the Armuchee Creek tributary system of the 
Oostanaula River in the Coosa River basin of northwest Georgia (Figure 2). The Coosa 
River begins within the city of Rome at the confluence of the Oostanaula and Etowah 
rivers. Armuchee Creek enters the Oostanaula River about 10 river miles upstream of 
Rome. The Project’s Lower Reservoir inundates a portion of Heath Creek, about three 


 
 
2 Both the substation, which is commonly referred to as the “Switching Station” of the Project, and the three 
230-kV transmission lines comprising a total of approximately 1.5 miles, which is commonly referred to as 
the “Primary Transmission Line” of the Project, should be removed from the principal project works. The 
substation and transmission lines have been part of Georgia’s Integrated Transmission System (ITS) since 
1994.  The ITS is a 17,800+ mile network of integrated transmission assets almost exclusively located in the 
State of Georgia wherein each asset is individually owned, but all transmission assets are jointly planned 
and operated for the benefit of all of the ITS’s participating transmission owners. The ITS provides its 
participants nearly statewide transmission access while eliminating the need for multiple private 
transmission contracts or access fees. Since the substation and the transmission lines are part of the ITS, all 
participants in the ITS have the right to utilize the substation and the transmission lines as part of the state’s 
integrated transmission system, regardless of the Project’s status. OPC is proposing in the license 
application that both the substation and the transmission lines be removed as project works. 
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miles downstream of its origin from springs in the Lavender and Simms mountains. The 
drainage area of Heath Creek at the Main Dam is 16.6 square miles (sq mi).  


 
Figure 2 Project Vicinity 


 
The FERC project boundary encompasses 5,000 acres of land and water (Figure 1). The 
Project’s Upper Reservoir is formed by a 120-foot-high, 12,895-foot-long, continuous 
earth and rockfill dam, which circumscribes the natural concave top of Rock Mountain. 
The Lower Reservoir is located on Heath Creek. Adjacent to the Lower Reservoir to the 
north and west are 400-acre and 200-acre Auxiliary Pools. The Project’s penstocks provide 
generating flows to the Project’s powerhouse, which is located at the Lower Reservoir. 
Flows discharged from the powerhouse are stored in the Lower Reservoir. The Project 
includes a substation located 1.5 miles from the powerhouse and three 230-kV 
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transmission lines in a single corridor comprising a total of 1.5 miles, known as the Primary 
Transmission Line.3 


In 1997, OPC and GDNR entered into a formal Resource Management Agreement for the 
Rocky Mountain Project, a memorandum of agreement, whereby OPC provides the 
funding for and GDNR manages and the recreation, fish, and wildlife resources, and 
associated habitat at the Project consistent with the existing license. Auxiliary Pools I and 
II are managed and operated by GDNR as part of the Rocky Mountain Recreation and 
Public Fishing Area (Rocky Mountain PFA). They contain a variety of recreational facilities. 
Auxiliary Pool I is known as Antioch Lake and includes two sub-impoundments referred 
to as Antioch Lake East and Antioch Lake West. Auxiliary Pool II is known as Heath Lake. 


There are no lands of the U.S. occupied or known to be affected by the Rocky Mountain 
Project. 


2.1.1 Existing Project Facilities 


The Project began operation in 1995 and includes an Upper Reservoir, a Lower Reservoir, 
two Auxiliary Pools, water conduits, a powerhouse, electrical transmission interconnection, 
and recreational facilities (Figure 3). OPC does not propose any additions or modifications 
to the existing facilities at this time. 


The Upper Reservoir is formed by a 120-foot-high, 12,895-foot-long, continuous earth 
and rockfill dam, which circumscribes the natural concave top of Rock Mountain. At 
normal maximum operating pool elevation, 1,392 feet (ft) MSL (elevation above mean sea 
level), the impoundment is 221 acres in size and contains 10,650 acre-feet (acre-ft) of 
gross storage (10,003 acre-ft of active storage). 


 
 
3 As discussed above, Footnote 2, OPC will be proposing that the substation and the Primary Transmission 
Line be removed from the project works. 
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Figure 3 Project Facilities 


 
The Lower Reservoir is formed by three dams: (1) Main Dam: a 120-foot-high, 942-foot-
long structure consisting of a combination earth and rockfill embankment type dam with 
an impervious core and a concrete gravity type dam that contains a gated spillway with 
two Tainter gates, a 10-inch jet flow gate, a 40-inch jet flow gate, and a minimum flow 
outlet and a south abutment cut off structure; (2) Dam A: a 70-foot-high, 1,260-foot-long 
earth and rockfill structure with an impervious core; and (3) Dam B: a 10-foot-high, 690-
foot-long earthfill structure. The reservoir is approximately 600 acres containing 18,800 
acre-ft of storage at its normal maximum elevation of 710.5 ft MSL. 


The intakes for the jet flow gates and minimum flow pipe are located downstream of a 
trash rack within the Main Dam. The center line of the intake for the 40-inch jet flow gate 
is at elevation 662 ft MSL; the outlet on the downstream side is also at 662 ft MSL. The 
inlet for the 10-inch jet flow gate comes off the 40-inch pipe; the center line for the 10-
inch jet outlet is at elevation 665 ft MSL. The inlet to the minimum flow pipe is at elevation 







 


November 2023 14  
Project Control No. 0498003.01   


665 ft MSL, a depth of 45.5 ft below the normal maximum pool elevation and 25.5 ft below 
the normal minimum pool elevation of the Lower Reservoir. The minimum flow outlet is 
at about elevation 642 to 643 ft MSL, or 3 to 4 ft above the minimum tailrace pool level. 


The Project has two Auxiliary Pools located adjacent to the Lower Reservoir, both of which 
are normally maintained at a relatively constant elevation of 715 ft MSL. The primary 
purposes of the pools are to provide: (1) a total 5,800 acre-ft of reserve storage for 
drought periods; (2) recreational opportunities concentrated at developed facilities; and 
(3) wildlife management and lower-density recreational use. Auxiliary Pool I (Antioch Lake) 
is 400 acres and is contained by an ungated spillway and four dams: (1) Dam D: a 65-foot-
high, 775-foot-long earth and rockfill structure; (2) Dam C: a 25-foot-high, 1,024-foot-
long earth and rockfill structure; (3) Dam E: a 50-foot-high, 700-foot-long earth and 
rockfill structure; and (4) Dam F: a 50-foot-high, 405-foot-long earth and rockfill structure, 
and low-level outlet works. Auxiliary Pool II (Heath Lake) is 200 acres and is formed by 
Dam G, a 30-foot-high, 335-foot-long earth and rockfill structure with an ungated spillway 
and low-level outlet works. The two Auxiliary Pools are not directly connected. 


The Upper Reservoir intake structure is located on the bottom and has a crest elevation 
of 1,317 ft MSL, a depth of 75 ft below the normal maximum pool elevation. The intake 
structure has a crest opening of 70 ft diameter, tapering to 35 ft diameter where it enters 
the Project’s water conduit. A 140-ft-diameter concrete cap is perched 20 ft above the 
opening supported by 12 radial vanes. 


The Project’s water conduit consists of a 567-foot-long, 35-foot inside diameter, vertical 
concrete-lined shaft; a 1,935-foot-long, 35-foot inside diameter, horizontal concrete-lined 
tunnel; two horizontal concrete-lined bifurcations; three 19-foot inside diameter 
reinforced concrete-lined penstock connections of varying lengths; and three steel-lined 
penstocks, each about 470 ft long and each starting with a 19-ft inside diameter and 
ending with a 10 ft 8-inch inside diameter. 


The powerhouse contains three vertical shaft, reversible Francis type pump-turbines each 
directly connected to a synchronous motor/generator. Table 1 summarizes the pump-
turbine design characteristics. Both the pump-turbines and the motor-generators were 
manufactured by Hitachi, Ltd. Flows discharged from the powerhouse are stored in the 
Lower Reservoir. The Project has an installed generating capacity of 904 MW at 650 ft 
best-gate net head and a dependable generating capacity of 851 MW at 613 ft best-gate 
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net head. The maximum hydraulic (discharge) capacity of the powerhouse in generating 
mode at best gate is 18,750 cubic feet per second (cfs) (FERC 2005). 


Steel trash racks in front of the powerhouse draft tubes in the Lower Reservoir have 
openings of 1 ft 4½ inches high by 9 inches wide. 


The Project includes a substation located 1.5 miles from the powerhouse and three 230-
kV transmission lines in a single corridor comprising a total of 1.5 miles, known as the 
Primary Transmission Line.4  


There are approximately 5,000 acres of land and water within the FERC project boundary, 
with 3,700 acres available to the public for recreational activities. Under the existing off-
license Resource Management Agreement between OPC and GDNR, GDNR manages the 
recreation, fish, and wildlife resources, and associated habitat, at the Project consistent 
with the existing FERC license.


 
 
4 As discussed in Section 2.1, Footnote 2, OPC will be proposing that the substation and the Primary 
Transmission Line be removed from the project works. 
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Table 1 Turbine Characteristics of the Rocky Mountain Powerhouse 


Turbine Type 
Turbine 


Arrangement 


Turbine 
Operating 


Speed 
(rpm) 


Unit 
Hydraulic 


Capacity at 
Best Gate 


(cfs)a 


Number of 
Runners per 


Turbine 


Runner Inlet 
Diameter 
(inches) 


Number of 
Runner 


Buckets/ 
Blades 


Bucket 
Spacing at 


Inlet 
(inches) 


Peripheral 
Runner 
Velocity 


(fps) 


Francis 
(reversible) 


Vertical 225 6,250 
(5,967) 


1 229.812 7 97.92 225.79 


Francis 
(reversible) 


Vertical 225 6,250 
(5,967) 


1 229.812 7 97.92 225.79 


Francis 
(reversible) 


Vertical 225 6,250 
(5,967) 


1 229.812 7 97.92 225.79 


  Total – 
Generating 


18,750      


  Total - 
Pumping 


17,901      


Source:  OPC 
a Hydraulic capacity in the pumping cycle is shown in parentheses. 
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2.1.2 Project Safety 


The Rocky Mountain Project has been operating for 28 years under the existing license. 
During this time, Commission staff has conducted annual operational inspections 
focusing on the continued safety of the structure, modifications of structures, efficiency 
and safety of operations, compliance with the terms of the license, and proper 
maintenance. In addition, the Project has been inspected and evaluated every 5 years by 
an independent consultant and a consultant’s safety report has been submitted for 
Commission review. 


Under a new license, Commission staff would continue to inspect the Project during the 
new license term to assure continued adherence to Commission-approved plans and 
specifications, special license articles relating to safety, operation and maintenance, and 
accepted engineering practices and procedures. 


2.1.3 Existing Project Operation 


OPC staffs the Project 24-hours per day and operates it in accordance with power grid 
dispatch requirements to provide peaking power and spinning reserve in the generating 
mode. The Project uses off-peak power from the grid in the pumping mode. The units are 
started and stopped from the distributed control system by an operator in the control 
room. 


As a pumped storage project, all power produced by the Project results from generation 
using water in the Upper Reservoir during periods of peak electricity demand. The 
pumping of water from the Lower to the Upper Reservoir typically occurs at night and 
occasionally during daytime hours during cooler months. During the cooler months, 
generation typically occurs during the morning and evening hours. During the summer, 
generation typically occurs during the afternoon.  


In accordance with Article 34 of the existing license, a minimum flow of 1.2 cfs is released 
into Heath Creek downstream of the Lower Reservoir (Main Dam). 


2.1.3.1 Normal Operation 


During normal daily operation of generating and pumping, the Upper Reservoir water 
level fluctuates between the normal maximum operating pool elevation of 1,392 ft MSL 
and normal minimum operating pool elevation of 1,341 ft MSL. The active volume of the 
Upper Reservoir is 10,003 acre-ft of water, which is cycled between the Lower and Upper 
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Reservoirs. At the normal minimum operating pool elevation, the Upper Reservoir 
impoundment contains a reserve storage capacity of 647 acre-ft. 


During the generating cycle, the Lower Reservoir typically increases in elevation by 20 ft 
from approximately 690.5 ft MSL to 710.5 ft MSL.  


The summary of the Upper and Lower reservoir elevations for the past five years are 
included in Table 2 and Table 3. 


Table 2 Upper Reservoir Elevation Summary 


Year Minimum Recorded Reservoir 
Elevation (Ft. NGVD) 


Maximum Recorded Reservoir 
Elevation (Ft. NGVD) 


2018 1,339.56 1,392.00 
2019 1,341.00 1,392.20 
2020 1,342.14 1,392.22 
2021 1341.0 1392.41 
2022 1343.87 1392.40 


 


Table 3 Lower Reservoir Elevation Summary 


Year Minimum Recorded Reservoir 
Elevation (Ft. NGVD) 


Maximum Recorded Reservoir 
Elevation (Ft. NGVD) 


2018 688.73 711.03 
2019 687.99 710.47 
2020 688.67 710.60 
2021 687.58 711.18 
2022 688.37 708.85 


 


For the five-year period October 1, 2018 through September 30, 2023, project gross 
generation averaged 1,360,416,201 kilowatt-hours, pumping power averaged 
1,812,719,297 kilowatt-hours, and net generation averaged -452,303,096 kilowatt-hours. 


Inflow to the Project originates from small, headwater tributaries and drainageways of the 
Heath Creek system that drain toward the Auxiliary Pools and the Lower Reservoir. There 
are no natural watersheds or tributary streams entering the Upper Reservoir atop Rock 
Mountain. As a pumped storage facility, flows from Heath Creek are not directly used for 
generation.  
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Discharges from the Project occur at the Main Dam and are measured at the minimum 
flow release valve at the Main Dam and at the U.S. Geological Survey (USGS) Gage No. 
02388320 (Heath Creek near Armuchee, GA) located about 0.3 mile downstream of the 
Main Dam. Flows released from the Project, as measured at the Heath Creek gage, for the 
past five years (2018-2022) have averaged 30 cfs. The maximum instantaneous flow 
recorded at the USGS gage within the past five years was 3,550 cfs, occurring on 
September 4, 2022. The Project releases a minimum flow to Heath Creek through a 6-inch 
diameter pipe/flow release valve to meet the minimum flow requirement of 1.2 cfs. OPC 
continuously monitors the minimum flow requirement at the Main Dam using an Annubar 
flow measuring device, and not the USGS gage, because of the greater accuracy of the 
release valve measurement. The minimum instantaneous flow recorded from the flow 
release valve within the past five years during normal operation was 1.36 cfs. 


The Project has the ability to provide spinning and supplemental (non-spinning) reserves. 
When providing spinning reserves, a unit is loaded to a part load, varying between 100 
and 135 MW, and the differential between operating power and 100 percent capacity is 
treated as spinning reserve. Supplemental (non-spinning) reserves are provided by having 
the units responding to dispatch such that they can be brought online in less than 5 
minutes.  


In 2005, FERC issued an order amending the license allowing an increase in the Project’s 
authorized generating capacity (111 FERC ¶ 62,079). FERC authorized OPC to replace the 
existing pump-turbine runners and modify other pump-turbine, motor-generator, and 
auxiliary equipment components to optimize the hydraulic performance and increase the 
operating capacity of the equipment, thereby increasing its FERC-authorized installed 
capacity from 760 MW to 904 MW. 


2.1.3.2 High-Flow Operation 


Given the limited nature of project inflows from the upstream drainage area of Heath 
Creek, which is approximately 16.6 square miles at the Main Dam, high-flow operations 
are not significantly different from normal operations.   
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2.1.3.3 Drought Operation 


Storage in the Auxiliary Pools is used to replenish the Lower Reservoir only if, after the 
pumping cycle, the elevation of the Lower Reservoir has declined to elevation 681 ft MSL. 
To prevent cavitation damage to the pump-turbines, the Project cannot be operated when 
the elevation of the Lower Reservoir falls below elevation 681 ft MSL. 


2.1.4 Existing Environmental Measures 


OPC operates the Rocky Mountain Project to release a continuous minimum flow of 1.2 
cfs from the Lower Reservoir into Heath Creek, as required by Article 34 of the current 
license. OPC owns the project recreation facilities provided within the Rocky Mountain 
Recreation and Public Fishing Area (Rocky Mountain PFA), which provide for a variety of 
recreational opportunities and access in and around the Auxiliary Pools. The facilities 
include a Visitors Center, day-use areas, boat ramps, courtesy docks, picnic tables, group 
shelters, a swimming beach and bathhouse, restrooms, playground, camping area, and 
trails. OPC maintains a Resource Management Agreement with GDNR through which 
GDNR manages and operates the project recreation facilities. The facilities are described 
in Section 3.2.6. 


OPC also implements a Cultural Resources Management Plan for the Project, as required 
by Article 40. 


2.2 Applicant’s Proposal 


2.2.1 Proposed Project Facilities 


OPC is not proposing to add capacity or make any major modifications to the Project 
under the new license. 


2.2.2 Proposed Project Operation 


OPC proposes to continue operating the Rocky Mountain Project as it is currently 
operated, as described above in Section 2.1.3. 


2.2.3 Proposed Environmental Measures 


OPC proposes the following measures to protect, mitigate potentially adverse impacts to, 
or enhance environmental resources at the Rocky Mountain Project. These proposed   
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environmental measures are based on OPC’s assessment of the Project, the findings of 
the resource studies conducted according to the Final Study Plan, and discussions with 
resource agencies and stakeholders. The measures are subject to change based upon 
comments received on this DLA and ongoing consultation. 


• Continue to operate the Project to release a continuous minimum flow of 1.2 cfs 
from the Lower Reservoir into Heath Creek for the protection of downstream water 
quality and aquatic habitat. 


• Implement a Bald Eagle Management Plan to avoid disturbance at active Bald Eagle 
nest sites within the project boundary. 


• Implement a Bat Habitat Protection Plan to avoid and/or minimize impacts of 
project operations and maintenance on potentially suitable hibernacula and 
roosting sites in forest habitat for federally endangered Northern Long-eared Bat 
and Indiana Bat and proposed endangered Tricolored Bat. 


• Implement Invasive Species Management measures for periodic monitoring and 
treatment of terrestrial invasive exotic plant occurrences as necessary to minimize  
the spread of invasive species at project recreation facilities, for educational 
signage to help prevent transport and introduction of aquatic nuisance species to 
the Auxiliary Pools, and for periodic treatment, control, or removal of aquatic 
nuisance species as warranted to avoid or minimize interference with public 
recreational use and hydropower operations. 


• Enhance recreation amenities at Antioch Lake East (accessed from Main entrance) 
by renovating and updating the interior of the Visitor Center bathroom for year-
round use and replacing the restroom near the boat ramp with an Americans with 
Disabilities Act (ADA)-compliant CXT building. These improvements would 
enhance the availability, quality, and condition of restrooms. 


• Enhance recreation amenities at Antioch Lake West (accessed from Main entrance) 
by replacing the restroom near the boat ramp with an ADA-compliant CXT building 
and installing a designated kayak launch at the West Antioch “roadbed.” These 
improvements would enhance access for kayaking and the condition of restrooms. 


• Enhance recreation amenities at Antioch Lake West (accessed from Beach entrance) 
by updating the interior of the bathrooms at the beach, peninsula point east of the 
beach area, and campground and replacing the restroom at the group camp with 
an ADA-compliant CXT building. These improvements would enhance the quality 
and condition of restrooms. 
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• Enhance recreation amenities at Heath Lake (accessed from Heath entrance) by 
replacing the restroom near the boat ramp with an ADA-compliant CXT building 
and creating a separate parking and kayak launching and loading area at the 
existing Heath Lake archery range. These improvements would enhance access for 
kayaking, reduce congestion at the boat ramp, and enhance the quality and 
condition of restrooms. 


• Improve septic and sanitation systems by renovating campground and beach 
sewage lift system, replacing aging septic tank system at campground host site 
with sewage lift system, and replacing/rebuilding wet well lids on septic pump pits 
in the campground, beach, peninsula point east of the beach area, and the Visitors 
Center. These improvements would enhance the quality and condition of existing 
recreation facilities. 


• Develop and implement a Recreation Enhancement Plan for the proposed 
recreation enhancement measures.  


• Continue annual funding of operations and maintenance (O&M) activities 
consistent with the Resource Management Agreement between OPC and GDNR. 


• Develop and implement a Historic Properties Management Plan through a 
Programmatic Agreement to assure the preservation and long-term management 
of historic properties within the project boundary. 


In addition, OPC will evaluate the feasibility of creating or adapting existing access to 
improve ADA-compliant accessibility at the Rocky Mountain PFA. A final proposal 
regarding ADA-compliant access will be provided in the FLA. 
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3.0 ENVIRONMENTAL ANALYSIS 


3.1 General Description of the River Basin 


The Rocky Mountain Project is located on headwater tributaries of Armuchee Creek, a 
tributary to the Oostanaula River in the upper Coosa River basin in northwest Georgia 
(Figure 2). The Coosa River is part of the larger Alabama-Coosa-Tallapoosa (ACT) River 
basin. The main tributaries of the Coosa River, the Oostanaula and Etowah rivers, originate 
in the Blue Ridge physiographic province and flow west and southwest through the Ridge 
and Valley province. The Oostanaula and Etowah Rivers converge to form the Coosa River 
at Rome, Georgia, about 10 air miles southeast of the Project. The Coosa River flows west 
from Rome for 30 miles, enters Alabama, and continues south-southwest 256 miles before 
joining the Tallapoosa River to form the Alabama River (U.S. Army Corps of Engineers 
[USACE] 2014). The Alabama River flows west-southwest for 314 miles and converges with 
the Tombigbee River to form the Mobile River, which flows south 45 miles to the Gulf of 
Mexico at Mobile Bay.  


The ACT River basin drains a total area of approximately 22,739 sq mi. The Coosa River 
basin drains approximately 10,156 sq mi, of which 4,579 sq mi (45 percent) are in 
northwest Georgia and 100 sq mi (1 percent) are in southeast Tennessee (USACE 2014). 


The Oostanaula River drains an area of approximately 2,150 sq mi (USACE 2014). The 
Coosawattee and Conasauga Rivers form the Oostanaula River about 25 air miles 
northeast of the Project. The Oostanaula River meanders southwest for 47 miles to its 
confluence with the Etowah River.  


Armuchee Creek drains a watershed area of 226 sq mi in the Ridge and Valley province, 
flows southeasterly, and enters the Oostanaula River about 10 miles above its mouth 
(USACE 2014). Armuchee Creek originates in narrow, rolling valleys north of the Project in 
Walker and Chattooga Counties. Steep forested ridges along the east and west sides of 
the upper basin in these counties include some lands within the Chattahoochee-Oconee 
National Forest. After flowing south into Floyd County, Armuchee Creek is joined from the 
west by Little Armuchee Creek, Heath Creek, and Lavender Creek, as it meanders 
southeast to the Oostanaula River. 
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The Rocky Mountain Project occupies the Heath Creek and Lavender Creek tributary 
systems of Armuchee Creek. The drainage area of Heath Creek upstream of the Main Dam 
and spillway, which includes the Lower Reservoir and Auxiliary Pools, is approximately 16.6 
sq mi. The Upper Reservoir sits atop Rock Mountain on the drainage divide between Rock 
Mountain Creek of the Lavender Creek system, which drains east, and intermittent 
headwaters of the Heath Creek system. There are no natural watersheds or streams 
entering the Upper Reservoir. 


3.1.1 Dams in the Basin 


Other than the Project, there are no major dams in the Armuchee Creek watershed. Two 
major dams are located on rivers in the upper Coosa River basin in northwest Georgia: 
Carters Dam and Lake and Carters Reregulation Dam Project on the Coosawattee River; 
and Allatoona Dam and Lake Project on the Etowah River. Both projects are owned and 
operated by the USACE (Table 4).  


The main stem of the Oostanaula River is unimpounded but the river’s flow is regulated 
by Carters Dam and Lake and Carters Reregulation Dam, located on the Coosawattee River 
27 miles upstream of its mouth (USACE 2014). Carters Dam is 445 ft high and creates a 
3,275-acre reservoir. Carters Reregulation Dam, located immediately downstream, creates 
an 870-acre pool. The Carters Project is a pumped storage peaking facility. The regulation 
dam is the lower pool for pumped storage operation and also serves to reregulate 
peaking flows from Carters Lake to provide a more stable downstream flow. Allatoona 
Dam and Lake are located on the Etowah River 48 miles upstream of its confluence with 
the Oostanaula River. 


Nine major dams regulate the flow of the Coosa and Alabama Rivers downstream of the 
Rocky Mountain Project in Alabama. They include six FERC-licensed dams on the Coosa 
River owned and operated by Alabama Power Company (APC) and three USACE locks and 
dams on the Alabama River (Table 4). The nine dams impound 470 miles (80 percent) of 
the Coosa and Alabama Rivers downstream of the Project (Freeman et al. 1997). 


The first dam downstream of the Project is Weiss Dam on the Coosa River in northeast 
Alabama, located about 85 stream/river miles downstream of the Project. Weiss Lake 
covers 30,027 acres and extends 13 miles upstream into northwest Georgia on the Coosa 
River downstream of Rome. 
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Table 4 Dams on the Mainstream Rivers of the Coosa and Alabama River 
Basins 


River Basin/Project Owner 
Reservoir 


Size (acres) 


Total 
Storage 
(acre-ft) 


Conservation 
Storage (acre-


ft) 
GEORGIA     


Coosawattee River     


Carters Dam and Lake USACE 3,275 383,565 141,402 


Carters Reregulation Dam USACE 870 17,500 16,000 


Etowah River     


Allatoona Dam and Lake USACE 11,862 367,471 284,580 


Thompson-Weinman Dam Private -- -- -- 


ALABAMA     


Coosa River     
Weiss Dam and Lake APC 30,027 306,655 263,417 


H. Neely Henry Dam and Lake APC 11,235 120,853 118,210 


Logan Martin Dam and Lake APC 15,269 273,467 144,383 


Lay Dam and Lake APC 11,795 262,887 92,352 


Mitchell Dam and Lake APC 5,855 170,783 51,577 


Jordan/Bouldin Dam and Lake APC 5,890/734 236,130 19,057 


Alabama River     
Robert F. Henry Lock and Dam/R.E. “Bob” 
Woodruff Lake 


USACE 13,500 247,210 36,450 


Millers Ferry Lock and Dam/William “Bill” 
Dannelly Lake 


USACE 18,528 346,254 46,704 


Claiborne Lock and Dam and Lake USACE 6,290 102,480 NA 


Source:  USACE (2014) 


 


3.1.2 Major Land Uses 


The Armuchee Creek basin drains portions of Walker, Chattooga, and Floyd counties in 
northwest Georgia. The Rocky Mountain Project is located in northwestern Floyd County. 
There are no incorporated towns or cities in the small, rural watersheds of Heath and 
Lavender Creeks. According to the Rome-Floyd County Comprehensive Plan, the 
predominant land uses surrounding the Project are agricultural/conservation lands and 
residential areas along minor collector roads on the north and west sides of the Project 
(Rome-Floyd County 2018). The future character of land use surrounding the project is 
planned to include conservation, defined as undeveloped natural lands and 
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environmentally sensitive areas, and rural areas, defined as open or cultivated land 
including agricultural and timber operations and rural residential uses. 


The Armuchee Creek basin is in the Coosa-North Georgia Water Planning Region of 
Georgia (GEPD 2017). Approximately 66 percent of the land cover in the Coosa River 
portion of the planning region is forested and about 14 percent is used for pasture/hay 
and row crops. 


Land uses in the Heath Creek watershed are primarily forest (77.8 percent), agriculture 
(10.6 percent), open water (6.5 percent), recreational lands (2.3 percent), and quarries (1.5 
percent) (GEPD 2009). Residential uses, woody wetlands, emergent wetlands, and bare 
rock each comprise less than 1 percent. There are no national forest lands within Floyd 
County in either the Heath Creek or Lavender Creek watersheds. 


All lands within the Rocky Mountain project boundary, except the project facilities, paved 
roads, and communication facilities, are managed and operated by GDNR as the Rocky 
Mountain PFA consistent with the Resource Management Agreement between OPC and 
GDNR. In particular, GDNR manages and operates the recreational resources, which are 
centered on the Auxiliary Pools (Antioch Lake and Heath Lake), through the agreement 
with OPC, in the same manner as state public fishing areas and wildlife management areas. 
Rocky Mountain PFA offers fishing, hunting, boating, canoeing, hiking, picnicking, wildlife 
viewing, biking, swimming, camping, and archery (see Section 3.2.6). 


The 15,609-acre Berry College Wildlife Management Area (WMA) abuts the Rocky 
Mountain project boundary along its southeasterly extent. Located in Floyd County, the 
WMA encompasses Lavender Mountain to the south, includes portions of Lavender Creek, 
and extends southeast to the Berry College campus near Rome. Berry College WMA offers 
opportunities for hunting, wildlife viewing, hiking, biking, and horseback riding. 


Arrowhead WMA is located 8 miles northeast of the Project in Floyd County in the Lovejoy 
Creek watershed, a tributary to the Oostanaula River. The WMA consists of 338 acres of 
mostly forested land with lakes and managed waterfowl impoundments and offers hiking, 
hunting, wildlife viewing, and youth fishing.  


John’s Mountain WMA is located 18 miles northeast of the Project in the Oostanaula River 
basin at the intersection of Floyd, Walker, Gordon, and Whitfield counties. This 24,849-
acre WMA offers hunting opportunities for deer, bear, turkey, and small game.  
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3.1.3 Major Water Uses 


Public water supply is a major use in the upper Coosa River basin. The city of Rome draws 
water from both the Oostanaula and Etowah Rivers. Floyd County drinking water supply 
comes from several sources, including a spring in the city of Cave Spring, two wells, and 
Woodward Creek, an eastern tributary to the Oostanaula River.  


As estimated by USGS, the principal water uses of water withdrawals (surface and 
groundwater) in the Coosa River basin in Floyd County, in descending magnitude of use, 
are thermo-electric generation5, industrial use, public supply, livestock and aquaculture, 
irrigation of crops and golf courses, domestic use, commercial and public use, and mining 
(Painter 2019). Surface water accounted for 99 percent of all 2015 water withdrawals in 
Floyd County, while groundwater accounted for 1 percent. 


The Coosa-North Georgia Regional Water Plan (GEPD 2023), developed as part of 
Georgia’s state-wide water planning process, assesses current and future water and 
wastewater needs in the 18-county planning region that includes the Rocky Mountain 
Project. Municipal water demands and wastewater flows for Floyd County are projected 
to remain relatively steady through 2040 and then decrease slightly through 2060. 
Agricultural water demands for crop production are projected to increase through 2060. 
The surface water availability resource assessment indicated that surface water sources in 
Floyd County are generally adequate to meet future water demands. In addition, the 
available assimilative capacity of the Oostanaula River for pollutants that deplete oxygen 
remains good to very good. 


3.1.4 Tributary Streams  


The Project occupies the headwaters of the Heath Creek and Lavender Creek systems. 
Tributaries to the Lower Reservoir and Auxiliary Pools are small, unnamed warmwater 
tributaries and drainageways to Heath Creek. There are no natural watersheds or tributary 
streams entering the Upper Reservoir atop Rock Mountain.  


 
 
5 Georgia Power’s Plant Hammond is located in Floyd County downstream of Rome and used surface-water 
withdrawals from the Coosa River for cooling water purposes. However, the plant was decommissioned in 
July 2019. 
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3.1.5 Climate  


Climate of the Coosa River basin near Rome, Georgia is moist and temperate with mean 
annual precipitation of 54 inches, with only 1 inch occurring as snowfall (U.S. Climate Data 
2021). Rainfall is relatively evenly distributed throughout the year but the driest months 
are September and October. Winter is the wettest season and March the wettest month 
on average. Average high temperatures range from 52°F in January to 90°F in July. 
Average low temperatures range from 31°F in January to 71°F in July. 


3.2 Proposed Action 


3.2.1 Geology and Soils 


3.2.1.1 Affected Environment 


The Rocky Mountain Project lies in the Armuchee Ridges District of the Ridge and Valley 
physiographic province (Clark and Zisa 1976). The Ridge and Valley province is a relatively 
low-lying region between the Blue Ridge province to the east, the Piedmont province to 
the south, and the Appalachian Plateau to the northwest (Griffith et al. 2001, Chowns 
2018). The Ridge and Valley province is characterized by roughly parallel north-
northeasterly trending ridges with sandstone and chert forming thin acidic soils (Chowns 
2018). The ridges are steep and separated by valleys with fertile lowland soils underlain 
by shale and limestone. The Armuchee Ridges District consists of a series of prominent, 
narrow ridges rising abruptly 600-700 ft above the valley floors (Clark and Zisa 1976). 
These ridges, capped predominantly by the Red Mountain sandstone of Silurian age, 
stand at elevations of 1,400 to 1,600 ft. Intervening valley floors are generally underlain 
by shales and limestones of Mississippian and Cambro-Ordovician age, respectively. 


The Project is in the Southern Shale Valleys and Southern Sandstone Ridges level IV 
ecoregions (Griffith et al. 2001, Edwards et al. 2013). Ecoregions are areas where 
ecosystems, including the type, quality, and quantity of environmental resources, are 
generally similar (EPA 2021). The Main Dam, Lower Reservoir, Auxiliary Pools, and Heath 
Creek valley are in the Southern Shale Valleys ecoregion. This ecoregion is made up of 
rolling valleys and low, rounded hills that are composed mainly of shale or a shaly 
limestone with some clayey sediment. The soils tend to be deep, acidic, moderately well-
drained, and slowly permeable. The valleys of tributary streams in this ecoregion can be 
at elevations as low as 600 ft.  
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Rock Mountain and the Upper Reservoir are in the Southern Sandstone Ridges ecoregion. 
This ecoregion encompasses sandstone ridges but also has areas of shale, siltstone, and 
conglomerate. The ridges are steep and typically have narrow crests, and the soils are 
generally stony, sandy, and of low fertility.  


The shoreline characteristics of the project waterbodies vary between the two operating 
pools with large daily fluctuations in water levels, the Auxiliary Pools with stable water 
levels, and Heath Creek downstream of the Main Dam. There are no known areas of 
significant shoreline erosion within the project boundary. 


The Upper Reservoir is a man-made structure with a continuous earth and rockfill dam 
that forms the reservoir structure. The rocky shoreline is maintained clear of vegetation 
for dam safety purposes. Due to the composition of the Upper Reservoir shoreline, there 
are no areas of significant shoreline erosion. 


The Lower Reservoir is an inundated portion of Heath Creek. Steeper shoreline areas, such 
as near the powerhouse and dams, consist of exposed bedrock and/or riprap. OPC 
voluntarily conducts annual shoreline inspections of the Lower Reservoir by boat, visually 
inspecting the entire accessible shoreline, including the Main Dam, Dam A, and adjacent 
dams and spillways forming the Auxiliary Pools (Dams D, E, F and G); Dam G (Heath Lake) 
is not accessible at lower reservoir pool levels. The shoreline inspection of the Lower 
Reservoir in June 2022 found minor bank undercutting in a few spots along the south 
shoreline between the Main Dam and bridge to the powerhouse, and minor bank 
sloughing on the north shoreline west of an old gristmill site. However, healthy, grassy 
vegetation covered approximately 90 percent of the reservoir shoreline and no areas of 
significant shoreline erosion or bank failure were observed. The minor areas of erosion 
were related to reservoir fluctuations from project operations and did not appear to have 
increased since previous inspections.  


The shorelines of the Auxiliary Pools (Antioch Lake and Heath Lake) are well vegetated, 
including mature timber, with the exception of recreational facilities within the Rocky 
Mountain PFA, which have either stable, landscaped (grassy) riparian zones or a mix of 
landscaped and natural vegetative riparian zones. There are no known issues of significant 
erosion along the shorelines of the Auxiliary Pools. 
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A physical habitat assessment of Heath Creek downstream of the Main Dam and within 
the project boundary during the August 2022 fish community survey (Station HC-1) found 
the riparian zone to be forested and the stream banks to be relatively stable and 
moderately vegetated (Kleinschmidt Associates [Kleinschmidt] 2023a). In addition, riprap 
immediately downstream of the Main Dam aids in channel stability and helps reduce 
erosion and channel incision within the tailrace of the dam. No areas of significant erosion 
or bank failure were observed within the project boundary. 


3.2.1.2 Environmental Impacts and Recommendations 


OPC proposes to continue operating the Rocky Mountain Project as currently operated. 
During normal daily generation and pumping, the Lower Reservoir elevation would 
continue to fluctuate up to 20 ft and the Upper Reservoir elevation would continue to 
fluctuate up to 51 ft. The Project would continue to release a continuous minimum flow 
of 1.2 cfs from the Lower Reservoir into Heath Creek. 


OPC’s proposed operation would not adversely affect shorelines within the operating 
pools as a result of erosion and sedimentation. Although the reservoir level would 
fluctuate substantially during daily pumped storage operations, the potential for shoreline 
erosion in the Upper Reservoir would be negligible due to the use of rock fill around the 
entire reservoir perimeter, which would be maintained free of vegetation, and the lack of 
public access for shoreline recreation. The potential for shoreline erosion in the Lower 
Reservoir would be minimized by healthy, grassy vegetation covering an estimated 90 
percent of the shoreline and armoring provided by riprap along the Main Dam, Dams A, 
D, E, F, and G, and the Auxiliary Pool I and Auxiliary Pool II spillways. Moreover, the 
continued lack of public recreation access to the Lower Reservoir would preclude wave 
action from watercraft and shoreline recreation activities as potential sources of shoreline 
erosion in the Lower Reservoir. 


Normal daily project operations would not affect water levels in the Auxiliary Pools, which 
would be used only during drought operation to replenish the Lower Reservoir and only 
when, after the pumping cycle, the Lower Reservoir elevation declined to below 681 ft. 
During normal operations, water levels in the Auxiliary Pools would remain relatively 
stable, as controlled by their ungated spillways, which discharge directly into the Lower 
Reservoir. The potential for shoreline erosion in the Auxiliary Pools would be further 
minimized by the extensive natural vegetative buffer zone around the majority of the 
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shoreline and the mix of stable, landscaped and natural vegetative buffer zone conditions 
along the recreational facilities within the Rocky Mountain PFA. In addition, fishing boats 
used on the Auxiliary Pools must operate at idle (no-wake) speed, thereby minimizing the 
potential for shoreline erosion due to wave action from watercraft. 


OPC’s proposed operation also would not adversely affect shoreline conditions in Heath 
Creek downstream of the Main Dam. Releases from the Main Dam would approximate 
run-of-river flow conditions on a daily average basis. Releases above the minimum flow 
would be made to pass inflow above that needed to maintain the upper and lower 
reservoirs within their normal reservoir storage volumes and operating pool elevations. 
The potential for shoreline erosion downstream of the Main Dam would be moderated 
by the riprap and grassy shoreline vegetation close to the dam, and by the stream-bank 
protection provided by the densely forested vegetative riparian zones along both sides 
of the creek extending downstream. 


Unavoidable Adverse Impacts 


Temporary effects of shoreline disturbance from construction of proposed recreation 
enhancements (Section 3.2.6.2) would be minimized through the implementation of best 
management practices (BMPs) for minimizing soil disturbance, controlling erosion, 
restoring natural contours, and revegetating disturbed areas, as recommended in the 
Manual for Erosion and Sediment Control in Georgia (Green Book) (Georgia Soil and 
Water Conservation Commission 2016). 


3.2.2 Water Resources 


3.2.2.1 Affected Environment 


The Rocky Mountain Project is located on tributaries of Armuchee Creek in the 
Oostanaula River basin of the upper Coosa River basin. The Lower Reservoir and the 
Auxiliary Pools (Antioch Lake and Heath Lake) are on Heath Creek and its tributaries. 
The drainage area of Heath Creek upstream of the Main Dam is 16.6 sq mi. The Upper 
Reservoir is on the drainage divide between Rock Mountain Creek of the Lavender 
Creek system, and Heath Creek, and has no discharge outlet to either creek. 
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Water Quantity 


Under a surface water withdrawal permit issued by GEPD, OPC is authorized to withdraw 
inflow from Heath Creek for the purpose of non-consumptive use for power generation; 
the permitted monthly average withdrawal is 140 million gallons per day (GEPD 2021). 
Because the Project is a pumped storage facility, flows from Heath Creek are not directly 
used for generation. A total of 10,003 acre-ft of water is cycled between the Lower and 
Upper Reservoirs. The Project generates power using water from the Upper Reservoir 
during periods of peak electricity demand, and pumps water from the Lower Reservoir 
back to the Upper Reservoir during periods of low demand and available base power. 


The pumping of water from the Lower Reservoir to the Upper Reservoir typically occurs 
at night and on weekends. During normal daily operations of generation and pumping, 
the Upper Reservoir water level fluctuates between a normal minimum pool elevation of 
1,341 ft MSL and a normal maximum operating pool elevation of 1,392 MSL. The Lower 
Reservoir typically fluctuates 20 ft in elevation, between 690.5 ft MSL to the normal 
maximum operating pool elevation of 710.5 MSL. Storage in the Auxiliary Pools is used to 
replenish the Lower Reservoir only if, after the pumping cycle, the elevation of the Lower 
Reservoir has declined to 681 ft MSL. The project cannot be operated with a Lower 
Reservoir elevation below that level (FERC 2005). 


Under a National Pollutant Discharge Elimination System permit issued by GEPD, OPC is 
authorized to discharge non-contact bearing oil cooling water from the three generating 
units, non-contact HVAC cooling water, and station sump and compressor cooling water 
to Heath Creek, subject to effluent limitations and monitoring requirements (GEPD 2021). 


There are no existing or proposed uses of project waters for irrigation, domestic water 
supply, industrial, or other consumptive purposes. 


Flow Statistics 


Under Article 34 of the existing FERC license, OPC operates the Project to provide a 
continuous minimum flow release of 1.2 cfs from the Main Dam to Heath Creek via a 
designated minimum flow release valve. The nearest streamflow gage to the Project is 
located on Heath Creek about 0.3 mile downstream of the Main Dam (USGS Gage No. 
02388320, Heath Creek near Armuchee, GA). Daily average flow data at the gage were 
compiled for the period of record January 1, 1996 through December 31, 2022. The mean 
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daily average flow for the years 1996-2022 was 23.1 cfs. The maximum daily average flow 
was 1,130 cfs on September 4, 2022. The calculated 50-percent exceedance flow for the 
period was 4 cfs (Figure 4). 


Monthly minimum, average, and maximum flows at this gage for the 27-year period of 
record (1996-2022) are listed for each month in Table 5. Average monthly flows ranged 
from a low of 4.4 cfs in August to a high of 49.2 cfs in March. The minimum flows usually 
occurred in mid to late summer and high flows tended to occur in winter and early spring, 
excluding the extreme high-flow event in September 2022.  


 
 


Figure 4 Annual Flow Duration Curve for Heath Creek 
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Table 5 Minimum, Average, and Maximum Monthly Flows at USGS Gage No. 
02388320 Heath Creek near Armuchee, GA from January 1, 1996 to 


December 31, 2022 


MONTH 
MINIMUM FLOW 


(CFS) 
AVERAGE FLOW 


(CFS) 
MAXIMUM FLOW 


(CFS) 
January 1.4 40.7 613 
February 1.7 47.5 486 
March 2.3 49.2 574 
April 1.9 32.2 621 
May 1.9 19.7 759 
June 1.5 9.5 466 
July 1.1 7.7 410 
August 1.1 4.4 234 
September 1.1 10.2 1,130 
October 1.6 8.7 391 
November 0.8 16.5 836 
December 1.4 32.4 494 
Annual 0.8 23.1 1,130 
Source: USGS (2022) 


 
Water Quality 


Water Use Classifications and Attainment Status 


GEPD (2022a) classifies the water use of tributaries to Heath Creek within the Rocky 
Mountain PFA, which contains the Auxiliary Pools (Antioch Lake and Heath Lake), as 
Recreation, including for boating, swimming, and fishing. Waters classified for recreation 
also support fishing use. Heath Creek downstream of the Lower Reservoir is classified as 
Fishing. The Project's Lower and Upper Reservoirs, which are not available for public use, 
are classified as Fishing. 


In addition to general criteria applicable to all waters, specific criteria apply to Recreation 
and Fishing use designations, including numeric criteria for bacteria (culturable E. coli), 
dissolved oxygen (DO), pH, and water temperature (GEPD 2022a). The applicable DO 
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criteria for the Auxiliary Pools and Heath Creek, which support warmwater species of fish, 
are a daily average of 5.0 milligrams per liter (mg/L) and no less than 4.0 mg/L at all times. 
The pH should be within the range of 6.0 to 8.5, and water temperature should not exceed 
90°F (32.2°C). 


GEPD’s current water use attainability assessment of Georgia waters lists Antioch Lake as 
supporting its designated use (GEPD 2022b). However, Heath Lake is listed as not 
supporting its fishing use due to the presence of polychlorinated biphenyls (PCBs) in fish 
tissue (GEPD 2022b). GDNR’s current fish consumption guidelines recommend limiting 
the consumption of Channel Catfish from Heath Lake over 16 inches in length to one meal 
per week due to PCBs and mercury (GDNR 2021a). The use of PCBs has been banned in 
the U.S., their levels in water and sediment have been declining, and their detection in fish 
tissue has been attributed to nonpoint source pollution and urban runoff. Mercury in 
waterbodies originates largely from air sources that deposit in waters or on adjacent lands 
and wash into nearby waters in runoff (EPA 2023). Fish consumption advisories for sport 
fish due to PCBs and mercury are widespread in Georgia reservoirs (GDNR 2021a). Project 
operations, maintenance, and project-related recreation are not sources of PCBs or 
mercury in fish tissue. 


GEPD (2022b) assessed a 1-mile segment of Heath Creek upstream of the Main Dam, in 
the Lower Reservoir, as supporting its designated Fishing use.6 However, the 4.3-mile 
segment of Heath Creek downstream of the Main Dam is currently listed as not supporting 
its designated use due to elevated densities of fecal coliform bacteria, attributed to 
nonpoint sources (GEPD 2022b). A total maximum daily load (TMDL) evaluation of fecal 
coliform in Heath Creek indicated that the potential sources are mainly wildlife, 
agricultural livestock (e.g., beef cattle, swine, and horses), and urban development (e.g., 
leaking septic systems) (GEPD 2009). None of these sources has a nexus with project 
operations and maintenance or project-related recreation. GEPD (2009) estimated that a 
70-percent reduction in load from the watershed is necessary to achieve the water quality 
standard. 


 
 
6 GEPD’s 2022 list document for streams refers to the Main Dam as Selman Lake Dam, a name that appears 
on the National Hydrography Dataset map but that is not used by OPC for the Lower Reservoir. 
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GEPD (2022a) classifies the Lavender Creek watershed upstream from Floyd County Road 
893 as secondary trout waters. Secondary trout waters are streams without evidence of 
natural trout reproduction but that are capable of supporting stocked trout year-round. 
The designation includes Rock Mountain Creek, a tributary to Lavender Creek that 
originates at the base of the Upper Reservoir. Secondary trout stream criteria include no 
elevation exceeding 2°F of natural stream temperature, a daily average DO concentration 
of 6.0 mg/L, and DO no less than 5.0 mg/L at all times. Because there is no surface outlet 
from the Upper Reservoir, there is no nexus between project operations and effects on 
water temperature and DO concentration in Rock Mountain Creek, which currently 
supports its designated use (GEPD 2022b). 


Historical Water Quality Data 


Water quality data collected by OPC since project operations began in 1995 include both 
field measurements and samples for water chemistry analysis in the laboratory. Article 31 
of the license required that water quality monitoring be completed for five years after the 
Project began operation. OPC submitted the final water quality report in 2005, finding 
that the Project did not have detrimental effects on water quality (Montgomery Watson 
Harza 2003 [MWH]; OPC 2005). Water quality data collection for lab analysis continued at 
the Project to the present with some changes to locations and frequency over time. 


OPC monitored water quality at the following seven sampling stations within the project 
boundary during the five years following commencement of project operations in 1995: 


• RM08 – Rock Mountain Creek, near Upper Reservoir flowing easterly away from 
the Project 


• RM11 – Heath Creek downstream of Main Dam 


• RM13 – Auxiliary Pool II (Heath Lake) 


• RM14 – Auxiliary Pool I (Antioch Lake), between the two basins of the pool 


• RM15 – Auxiliary Pool I (Antioch Lake), eastern basin 


• RM16 – Downstream end of Lower Reservoir 


• RM100 – Auxiliary Pool I (Antioch Lake), swimming beach 


Water quality measurements conducted in the field by OPC staff since project operations 
began included water temperature, pH, DO, and conductivity for the years 1996-2020. 
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These data, as summarized in the PAD (OPC 2021), were consistent with overall good 
water quality conditions at the Project with parameter ranges and means typical of natural 
variation in reservoirs and small streams of northern Georgia.  


Since project operations began in 1995, OPC collected water chemistry grab samples at 
the same monitoring locations for laboratory analysis by an independent laboratory. Over 
time, sampling station RM08 (Rock Mountain Creek) was removed from water chemistry 
sampling because previous sampling results indicated that water quality of the creek is 
unaffected by project operation. Stations RM14 (Auxiliary Pool I between the two basins) 
and RM16 (downstream end of Lower Reservoir) were removed from the lab analysis 
sampling due to similarities with sampling points RM11 (Heath Creek downstream of Main 
Dam), RM13 (Auxiliary Pool II), and RM15 (Auxiliary Pool I, eastern basin). As summarized 
in the PAD (OPC 2021), these water chemistry data indicated overall good water quality 
conditions at the Project with parameter ranges and means typical of reservoirs and small 
streams in northern Georgia. 


2022-2023 Water Quality Study 


OPC conducted a Water Quality Assessment in 2022-2023 (Kleinschmidt 2023b) according 
to OPC’s Final Study Plan for the Project distributed in August 2022 (OPC 2022). Discrete 
monitoring and water sample collection and analysis was performed monthly from June 
2022 to May 2023 at stations RM11 (Heath Creek), RM13 (Heath Lake), RM15 (Antioch 
Lake East), and RM16 (Lower Reservoir). During each sampling event at each station, 
measurements of water temperature, specific conductance, pH, DO, and turbidity were 
recorded. Water chemistry samples were analyzed by Pace Analytical Services, LLC (Pace) 
(NELAC No. E87653) for Ammonia, Total Kjeldahl Nitrogen (TKN), Nitrate-Nitrite, Total 
Phosphorus, Orthophosphate, and 5-day Biochemical Oxygen Demand (BOD). At the 
request of GDNR, an additional sample for Ammonia was collected in Heath Creek at 
Texas Valley Road in July 2022. The sample was collected at fish sampling station HC-2, 
located about 2.5 stream miles downstream of the Main Dam at Texas Valley Road, for 
the purpose of detecting whether downstream ammonia concentrations could pose stress 
to freshwater mussels. 


In addition, a continuous data logger was deployed in Heath Creek (RM11) approximately 
1,000 ft downstream of the Main Dam and set to record measurements of water 
temperature and DO at hourly intervals from June 23, 2022 through June 30, 2023. Data 
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were downloaded from the logger and the logger was cleaned and checked 
approximately every two weeks during the critical period (months May-October), and 
monthly in other seasons. 


The results of the laboratory analysis of eleven sets of monthly samples (June 2022-May 
2023) are summarized in Table 6 along with historical water chemistry data from the PAD 
for comparison.7 The results for most parameters at each site were generally lower 
compared to previous analyses (OPC 2021). Ammonia was detected at measurable levels 
in only three samples – one from RM13 (Heath Lake) and two from RM 15 (Antioch Lake 
East). Ammonia was not detected in measurable levels in Heath Creek at RM11 during any 
month or in Heath Creek 2.5 miles downstream of the Main Dam in July 2022. The highest 
average concentrations for TKN, Nitrate-Nitrite, and Total Phosphorus in 2022-2023 
occurred in samples from RM15 but they were lower than previous analyses. 
Orthophosphate was detected in only a single sample from RM11 (Heath Creek).  


The results of monthly measurements of water temperature, specific conductance, pH, 
DO, and turbidity are presented in Table 7. Results for each parameter met applicable 
water quality numeric criteria with the exception of some pH values in the Auxiliary Pools. 
Measured pH values exceeded 8.5 on five occasions at RM13 (Heath Lake; June, July, and 
August 2022; April and May 2023), and on four occasions at RM 15 (Antioch Lake East; 
June, July, and August 2022; May 2023). These occurrences were likely associated with 
high levels of primary production (i.e., photosynthesis) by algae/phytoplankton as 
evidenced by the associated high levels of DO saturation measured concurrently with the 
high pH values. High levels of primary production are likely due at least in part to 
fertilization practices utilized by GDNR to enhance fish production for angler success in 
the Rocky Mountain PFA (see Section 3.2.3.1, Auxiliary Pools – Antioch Lake and Heath 
Lake). Maximum pH values in the Auxiliary Pools also occasionally exceeded 8.5 in 
previous analyses (OPC 2021). 


 
 
7 Some historical values in Table 6 differ from those presented in the PAD because extreme outliers in the 
historical data were removed for this comparison (e.g., 2,000 mg/L ammonia at RM 11). Also, in both the 
historical and current datasets, results of zero and non-detections were not used in the calculation of 
parameter averages. 
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Table 6 Analytical Results for Monthly Water Chemistry Samples Collected at the Project 


 RM11 RM13 RM15 RM16 
Analyte Current1 Historical2 Current Historical Current Historical Current Historical 


Ammonia 
(mg/L) 


# Detections 0 - 1 - 2 - 0 - 
Min NA 0.02 0.160 0.031 0.180 0.024 NA 0.026 
Avg NA 0.285 0.160 0.353 0.438 0.335 NA 0.266 
Max NA 1.06 0.160 1.770 0.696 2.011 NA 1.490 


TKN 
(mg/L) 


# Detections 4 - 9 - 9 - 3 - 
Min 0.120 0.0002 0.152 0.0001 0.384 0.0001 0.13 0.0001 
Avg 0.158 0.640 0.556 0.799 0.669 0.732 0.151 0.638 
Max 0.190 2.800 1.200 6.000 1.040 3.900 0.17 6.550 


Nitrate-Nitrite 
(mg/L) 


# Detections 9 - 3 - 2 - 8 - 
Min 0.008 0.0002 0.0571 0.0004 0.210 0.003 0.005 0.006 
Avg 0.141 0.405 0.109 0.365 0.222 0.474 0.086 0.385 
Max 0.560 1.611 0.210 1.099 0.234 1.370 0.230 1.740 


Total Phosphorus 
(mg/L) 


# Detections 0 - 2 - 4 - 0 - 
Min NA 0.011 0.006 0.015 0.005 0.040 NA 0.040 
Avg NA 0.221 0.032 0.223 0.039 0.244 NA 0.266 
Max NA 1.440 0.057 3.846 0.064 2.880 NA 4.360 


Orthophosphate 
(mg/L) 


# Detections 1 - 0 - 0 - 0 - 
Min 0.030 0.020 NA 0.020 NA 0.020 NA 0.020 
Avg 0.030 0.163 NA 0.181 NA 0.181 NA 0.176 
Max 0.030 1.070 NA 1.630 NA 1.890 NA 2.910 


BOD 
(mg/L) 


# Detections 3 - 5 - 5 - 2 - 
Min 3.40 2.60 3.80 2.90 3.56 2.10 7.68 3.80 
Avg 7.18 11.58 7.76 13.92 4.39 14.62 8.84 17.17 
Max 13.10 69.00 12.10 98.00 5.5 97.00 10.00 125.00 


1 June 2022 – May 2023; 2 1996-2020 
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Table 7 Summary of Spot Measurements During Monthly Water Chemistry 
Sampling 


Location 
Water 


Temperature 
(°C) 


Specific 
Conductance 


(µs/cm) 
pH DO 


(mg/L) 
DO 


(% sat.) 
Turbidity 


(FNU) 


RM11 
Min 7.21 111.4 7.03 6.11 74.7 0.66 
Avg 17.00 129.3 7.63 9.16 92.6 1.64 
Max 25.86 147.3 7.96 12.07 108.3 2.96 


RM13 
Min 6.84 54.9 6.81 4.69 53.9 1.4 
Avg 20.04 69.4 8.10 9.65 107.5 4.30 
Max 31.79 86.1 9.89 13.39 182.2 17.55 


RM15 
Min 7.77 71.7 7.22 5.22 49.6 0.74 
Avg 19.74 80.7 8.08 9.14 100.0 1.92 
Max 30.72 99.3 9.62 13.13 156.0 6.29 


RM16 
Min 9.62 102.2 7.43 6.80 82.2 0.00 
Avg 20.02 114.2 7.75 9.01 97.4 1.73 
Max 30.01 125.2 7.97 11.22 109.2 6.58 


 
The continuous DO/water temperature logger was deployed in Heath Creek downstream 
of the Main Dam on June 23, 2022. Due to a high flow event in September 2022, the 
logger became buried in sediment and did not collect representative data between 
September 4 and September 29 (Figure 5). Additionally, a logger malfunction resulted in 
missing measurements between January 21 and March 10, 2023. Table 8 summarizes the 
monthly ranges and averages of DO values and water temperatures recorded during the 
monitoring period. DO concentrations ranged from a minimum of 2.32 mg/L in August 
2022 to a maximum of 12.71 mg/L in January 2023. The minimum DO values in July and 
August 2022 were below the instantaneous minimum criterion of 4.0 mg/L (see below). 
Water temperatures ranged from a low of 7.0°C in December 2022 to a high of 30.2°C 
(86.4°F) in August 2022. 


Daily average DO concentrations were above the water quality criteria minimum of 5.0 
mg/L for all days measured (Figure 5). However, there were several instances when DO 
concentrations fell below the instantaneous minimum criterion of 4.0 mg/L in July and 
August 2022. Figure 6 plots hourly DO measurements at station RM11 and flow in Heath 
Creek at the USGS gage through the monitoring period. In total, there were 12 events 
when hourly DO values were less than 4.0 mg/L. The duration of these events ranged from 
a minimum of 1 hour (single measurement) to a maximum of 5 hours. Of the 3,997 hourly 
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DO measurements recorded by the logger during the critical period in 2022 (June 23-
October 31) and 2023 (May 1-June 30), a total of 37 hourly measurements (0.93 percent) 
were less than 4.0 mg/L. A total of 3,960 hourly measurements (99.07 percent) during the 
critical period were above 4.0 mg/L. Figure 7 depicts hourly water temperature and flow 
through the monitoring period and shows that maximum summer water temperatures in 
Heath Creek were always below the maximum criterion of 90°F (32.2°C). 


The intermittent occurrences of DO values below 4.0 mg/L in Heath Creek in July-August 
2022 were examined in an effort to determine potential causes. Several of the low DO 
events were plotted along with water surface elevations for the Lower Reservoir. In all 
instances, the low DO events occurred as the Lower Reservoir water surface elevation was 
rising during generation. The line plot in Figure 8 shows an example low-DO event in 
August 2022 when DO values in Heath Creek declined as the elevation of the Lower 
Reservoir increased after generation began. This trend suggests that the low-DO events 
potentially resulted from hydrodynamic turbulence during the onset of generation that 
pushed low-DO water from the inactive storage zone of the Lower Reservoir into the 
withdrawal zone of the minimum flow pipe on the upstream side of the Main Dam. The 
inactive storage volume in the Lower Reservoir approximates 8,797 acre-ft. The inlet to 
the minimum flow pipe is at elevation 665 ft MSL, about 45.5 ft below the normal 
maximum pool elevation and 25.5 ft below the normal minimum pool elevation.  


Table 8 Summary of Continuous Monitoring Data Collected in Heath Creek 
Downstream of the Main Dam 


Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 
Min Average Max Min Average Max 


Jun-22 5.55 6.74 7.89 23.18 24.57 27.00 
Jul-22 3.07 6.13 8.11 23.80 26.28 29.66 


Aug-22 2.32 6.12 8.11 26.30 27.58 30.22 
Sep-22 4.02 6.49 9.90 22.18 26.09 29.20 
Oct-22 6.74 7.98 9.26 16.92 20.01 24.52 
Nov-22 6.53 9.15 11.61 11.94 15.94 20.68 
Dec-22 9.99 11.21 12.26 7.00 12.06 14.58 
Jan-23 10.72 11.89 12.71 9.10 10.34 11.20 
Feb-23 - - - - - - 
Mar-23 9.49 10.75 11.99 11.40 14.11 17.92 
Apr-23 7.19 9.81 11.24 14.70 16.80 20.56 
May-23 4.23 8.50 10.13 16.64 19.80 22.94 
Jun-23 6.26 7.63 9.46 19.68 22.18 25.82 







 


November 2023 42  
Project Control No. 0498003.01 


 


Figure 5 Line Plot of Daily Average Dissolved Oxygen and Water Temperature in Heath Creek Below the Main 
Dam  
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Figure 6 Line Plot of Hourly Dissolved Oxygen Measurements in Heath Creek Below the Main Dam 
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Figure 7 Line Plot of Hourly Water Temperature Measurements in Heath Creek Below the Main Dam 
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Figure 8 Line Plot Depicting a Low DO Event in Heath Creek below the Main Dam in August 2022 
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OPC held relicensing study update and preliminary results meetings with GEPD, GDNR, 
and FWS in May and June 2023. Based on the results of the continuous DO monitoring 
and consultation with the agencies, OPC conducted a second season of water quality 
monitoring from July-September 2023 to collect additional data to better understand   the 
occurrence of intermittent DO deviations below 4.0 mg/L in Heath Creek below the Main 
Dam. The results of the additional monitoring will be provided in a forthcoming 
addendum to the Water Quality Assessment Study Report and analyzed in the FLA. 


3.2.2.2 Environmental Impacts and Recommendations 


Project Operations 


OPC proposes to continue operating the Rocky Mountain Project consistent with existing 
license requirements in a pumped-storage mode to provide peaking power and spinning 
reserve. Under the proposed operating parameters, during normal daily generation and 
pumping, the Lower Reservoir elevation would continue to fluctuate up to 20 ft and the 
Upper Reservoir elevation would continue to fluctuate up to 51 ft. The Project would 
continue to release a continuous minimum flow of 1.2 cfs from the Lower Reservoir into 
Heath Creek. 


Water Quality 


Based on historical water quality data collected from 1996 to 2020 and the 2022-2023 
Water Quality Assessment, continued project operation would not adversely affect water 
quality in the Lower and Upper Reservoirs, the Auxiliary Pools, or in Heath Creek 
downstream of the Main Dam. The monitoring trends and data indicate good overall 
water quality conditions at the Project since operation began, with parameter ranges and 
means typical of natural variation in reservoirs and small streams of northern Georgia. 
Furthermore, nutrient and BOD water chemistry constituents are generally present in 
lower concentrations today compared to historical results.  


Occasional elevated pH values in the Auxiliary Pools have not adversely affected the 
resident sport fisheries managed by GDNR. Although fertilization practices enhance algal 
production/photosynthesis, which likely contributes to elevated pH values, GDNR has 
found a significant direct positive relationship between annual fertilization rates and the 
combined biomass of Largemouth Bass, Bluegill, and Redear Sunfish collected during 
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spring electrofishing surveys, evidence that fertilization enhances fishing quality in the 
Auxiliary Pools (see Section 3.2.3.1, Auxiliary Pools – Antioch Lake and Heath Lake). 


Minimum Flow Release to Heath Creek 


OPC proposes to continue to release a continuous minimum flow of 1.2 cfs from the Lower 
Reservoir into Heath Creek downstream of the Main Dam. This minimum flow release 
would continue to protect water quality and aquatic habitat in Heath Creek, which 
supports diverse, healthy communities of native fish and mussels (see Section 3.2.3.1). 


As required by Article 34 of the existing license, OPC completed a site-specific minimum 
flow study in 1996 to determine the adequacy of the current 1.2-cfs minimum flow 
requirement for maintaining water quality and aquatic habitat in Heath Creek downstream 
of the Project (Harza Engineering Company [Harza] 1996). OPC designed and conducted 
the study in close consultation with GDNR. The study examined the effects of four 
different minimum flow releases (0.6 cfs, 1.2 cfs, 2.8 cfs, and 8.3 cfs) on downstream 
aquatic habitat. During 24-hour flow demonstration periods for each discharge in August, 
physical habitat (depth, velocity, substrate, and cover) was measured at transects 
established between the Main Dam and the USGS gage; visible instream habitat 
conditions were described, videotaped, and photographed; and DO and water 
temperature were continuously monitored in Heath Creek. DO and water temperature 
also were continuously monitored for 2 days in Lavender Creek, a nearby unimpounded 
tributary to Armuchee Creek, as a reference site with a natural flow regime. In addition, 
fish community sampling was conducted at five stations on Heath Creek to compare pre-
impoundment and post-impoundment fish community structure. 


Based on analysis of the water quality and physical habitat data, the minimum flow study 
concluded that providing a continuous minimum release of 1.2 cfs would maintain 
adequate water quality and habitat in Heath Creek below the Main Dam. The flow 
demonstration found that although there were small increases in wetted stream width, 
depths, and velocities with increasing discharge, physical habitat did not appear to change 
appreciably between the 0.6, 1.2 cfs, and 2.8 cfs releases. Measurements of water 
temperature and DO indicated that increasing discharge reduced daily fluctuations in DO 
and temperature. The 0.6 cfs discharge had the widest fluctuation in daily patterns with a 
minimum DO concentration of 4.9 mg/L. Significantly, releases of 1.2 cfs and 2.8 cfs 
produced similar fluctuations in DO and water temperature and maintained DO levels 
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above 5.5 mg/l throughout the study reach. The 8.3 cfs release resulted in DO values 
ranging from 7.2 to 8.4 mg/L. The study also showed higher water temperatures in Heath 
Creek under all flow releases compared to Lavender Creek, which was attributed to solar 
heating of the Project's Lower Reservoir versus the shaded stream banks of Lavender 
Creek. Nevertheless, the temperatures in Heath Creek were determined to be within an 
acceptable range. Moreover, the fish community analyses found the post-impoundment 
fish community structure in Heath Creek to be similar to that of the pre-impoundment 
fish community as well as the fish community in Lavender Creek. Based on the site-specific 
study results, OPC filed with FERC a final report on February 14, 1997, recommending that 
the Project's minimum flow remain at 1.2 cfs. FERC approved OPC's proposal to continue 
to release a 1.2 cfs minimum flow to Heath Creek (OPC 2005). 


Because the Project cycles water between the Upper and Lower Reservoirs (active volume 
of 10,003 acre-ft) without storing inflow for purposes other than offsetting evaporation, 
releases from the Main Dam would vary with inflow and approximate run-of-river flow 
conditions on a daily average basis, where reservoir outflow is equal to project inflow less 
evaporation. The plot of discharge during the 2022-2023 monitoring period in Figure 7 
shows how stream flow in Heath Creek varied in magnitude on a daily basis as a result of 
changing project inflow and evaporation. Under OPC’s proposed operation, project 
releases greater than 1.2 cfs would continue to occur when inflow exceeds the rate of 
evaporation and the continuous minimum flow release. Releases greater than 1.2 cfs 
would be made via the jet flow or radial gates to compensate for increases in volume of 
the Lower Reservoir due to inflows. For the period of record January 1, 1996 through 
December 31, 2022, the calculated 50-percent exceedance flow of Heath Creek at the 
USGS gage was 4 cfs, over three times the continuous minimum flow release. For the 
summer critical months July-September, stream flow at the USGS gage was double the 
continuous minimum flow release (2.4 cfs) 42 to 57 percent of the time.  


The flow demonstration periods in the minimum flow study were for one complete diel 
(24-hour) cycle in August 1996 at each of the four flows evaluated. After the 
demonstration had been completed, DO monitoring was conducted in the Lower 
Reservoir at the elevation of the inlet to the minimum flow pipe (665 ft) for several days 
to represent the water being released at the dam during the flow demonstrations. DO 
concentrations at that elevation varied between 3.4 and 5.6 mg/L, suggesting that 
aeration of the minimum flow release occurred at the discharge point (Harza 1996). 
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However, the weather conditions during the study period did not represent summer 
extremes in maximum water temperature (Harza 1996). Under more extreme hot, dry 
conditions, minimum DO values in Heath Creek could be expected to be lower than those 
observed during the minimum flow study. As described above, there were several 
instances in July-August 2022 when DO concentrations in Heath Creek fell below 4.0 mg/L 
with the current 1.2-cfs minimum flow release.  


Summer Water Quality in Heath Creek downstream of the Main Dam 


The intermittent summer DO excursions below 4.0 mg/L observed in Heath Creek in July-
August 2022 were of short duration and appear to have resulted from vertical stratification 
of the Lower Reservoir just upstream of the Main Dam and the transient movement of 
low-DO water near the bottom into the withdrawal zone of the minimum flow pipe with 
the onset of generation. Thus, any minimum flow release provided via the minimum flow 
pipe could potentially draw on low DO-water in the reservoir during the summer, resulting 
in occasional intermittent DO excursions. OPC conducted a second season of water quality 
monitoring in July-September 2023, including the Lower Reservoir just upstream of the 
Main Dam, to collect additional data to better understand the occurrence of intermittent 
DO deviations below 4.0 mg/L in Heath Creek below the Main Dam. The results of the 
additional monitoring will be provided to stakeholders in a forthcoming addendum to the 
Water Quality Assessment Study Report and analyzed in the FLA 


As evaluated in Section 3.2.3.2, intermittent summer DO excursions below 4.0 mg/L would 
not be expected to result in significant adverse effects to aquatic communities in Heath 
Creek. 


Unavoidable Adverse Impacts 


Construction of the proposed recreation enhancements (Section 3.2.6.2) would comply 
with applicable sediment and erosion control BMPs such that temporary water quality 
disturbance, if any, would be localized and minimal. 


3.2.3 Fish and Aquatic Resources 


3.2.3.1 Affected Environment 


The Rocky Mountain Project is located on headwater tributaries of Armuchee Creek in the 
Oostanaula River basin, within the larger Coosa River basin. The Lower Reservoir and 
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1.0 INTRODUCTION 


This report presents the findings of the Water Quality Assessment conducted for the 
Federal Energy Regulatory Commission (FERC) relicensing of Oglethorpe Power 
Corporation’s (OPC’s) Rocky Mountain Pumped Storage Hydroelectric Project (FERC No. 
2725) (Rocky Mountain Project, the Project). The study was conducted according to OPC’s 
Final Study Plan for the Project distributed in August 2022 (OPC 2022) and included 
discrete water chemistry sampling at four historic sampling stations and continuous 
monitoring in Heath Creek downstream of the Main Dam. OPC will use the information 
generated by this study to evaluate the potential effects of continued project operation 
on water quality at the Project in the license application. 


The 904-megawatt Rocky Mountain Project consists of a 221-acre Upper Reservoir, a 600-
acre Lower Reservoir, two Auxiliary Pools, and a powerhouse on Heath Creek in Floyd 
County, Georgia. OPC is not proposing to add capacity or make any major modifications 
to the Project under the new license. The Project does not occupy any federal lands. The 
original license expires December 31, 2026. 


The Project’s Main Dam and Lower Reservoir are located on Heath Creek within the 
Armuchee Creek tributary system of the Oostanaula River in the upper Coosa River basin. 
The upstream drainage area of Heath Creek at the Main Dam is 16.6 square miles (sq mi). 
Heath Creek flows from the Main Dam about 4 stream miles to Little Armuchee Creek. 
Little Armuchee Creek flows into Armuchee Creek, which flows into the Oostanaula River. 


1.1 Objectives 


The specific objectives of this study were to: 


• Characterize existing water quality in the Rocky Mountain study area. 
• Develop water quality information sufficient for analyzing the effects of project 


operation and maintenance and project-related recreation on water quality in the 
license application. 
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1.2 Study Area 


The study area for the Water Quality Assessment included the Lower Reservoir, Auxiliary 
Pool I (Antioch Lake), Auxiliary Pool II (Heath Lake), and Heath Creek downstream of the 
Main Dam within the project boundary. (Figure 1). 


 
Figure 1 Water Quality Monitoring Sites 
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2.0 METHODS 


2.1 Discrete Monitoring 


Discrete water chemistry samples were collected monthly between June 2022 and May 
2023 at four historic water quality sampling stations within the project boundary (Figure 
1).1 The stations included: 


• RM11 (Heath Creek downstream of Main Dam) 
• RM13 (Heath Lake) 
• RM15 (Antioch Lake East) 
• RM16 (Lower Reservoir near the Main Dam) 


 
Samples were analyzed by Pace Analytical Services, LLC (Pace)(NELAC No. E87653) for 
Ammonia, Total Kjeldahl Nitrogen (TKN), Nitrate-Nitrite, Total Phosphorus, 
Orthophosphate, and 5-day Biochemical Oxygen Demand (BOD). The analytical methods 
and detection limits are summarized in Table 1. In addition, spot measurements of surface 
water temperature, specific conductance, pH, dissolved oxygen (DO), and turbidity were 
collected at each site during discrete chemistry sample collection using an EXO 3 
multiparameter sonde (Yellow Springs Instruments). 


Sample results were compared to historical sampling results from 1996 to 2020 as 
presented in the Pre-Application Document (PAD) for the same parameters. Appendix A 
provides the water quality sampling summary data tables from the PAD. 


At the recommendation of the Georgia Department of Natural Resources Environmental 
Protection Division (GEPD), an additional sample for Ammonia was collected in Heath 
Creek at Texas Valley Road in July 2022. The sample was collected at fish sampling station 
HC-2, located about 2.5 stream miles downstream of the Main Dam, for the purpose of 
detecting whether downstream ammonia concentrations could pose stress to freshwater 
mussels. 


 
1 The Pre-Application Document summarizes water quality data collected by OPC and the Georgia 
Department of Natural Resources at the Project between 1996 and 2020. Tabular summaries of those data 
are presented in Appendix A of this report. 
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Table 1 Detection Limits for Discrete Chemistry Samples Analyzed by Pace 


Analyte Method 


Method 
Detection Limit 


(mg/L) 


Reported 
Detection Limit 


(mg/L) 
Ammonia 350.1 0.117 0.250 
TKN 351.2 0.140 0.250 
Nitrate-Nitrite 353.2 0.050 0.100 
Total Phosphorus 365.4 0.035 0.100 
Orthophosphate SM 4500P E-2011 0.014 0.030 
BOD SM 5210 B-2016 NA 3.33 
Note:  mg/L = milligrams per liter 


 
2.1 Continuous Monitoring - Heath Creek 


A HOBO DO logger (Onset Computer Corp.) was deployed in Heath Creek approximately 
1,000 ft downstream of the Main Dam on June 23, 2022. The logger was programmed to 
record measurements of water temperature and DO at hourly intervals. Data was 
downloaded from the DO logger at approximately one-month intervals during which it 
was cleaned and checked for accuracy using an EXO 3 multiparameter sonde. During the 
summer months, the DO logger was checked and cleaned more frequently (approximately 
every two weeks) to prevent excessive biofouling. The one-year monitoring period ended 
on June 30, 2023.2 


 


 


 
2 Based on study update/preliminary results meetings with agencies in May-June 2023, OPC has been 
conducting a second season of DO monitoring in July-September 2023 to investigate potential causes of 
intermittent instances of DO concentrations falling below 4.0 mg/L in Heath Creek, as observed in July-
August 2022. At the conclusion of the second season of monitoring, the DO monitoring results will be 
updated in a separate study report addendum. 
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3.0 RESULTS AND DISCUSSION 


3.1 Discrete Monitoring 


The results of the laboratory analysis of eleven sets of monthly samples (June 2022-May 
2023) are summarized in Table 2. Due to a laboratory error, samples from December 2022 
were not tested and were discarded. The results for most parameters at each site were 
generally lower compared to previous analyses (OPC 2021). Ammonia was only detected 
at measurable levels in three samples – one from RM13 (Heath Lake) and two from RM 
15 (Antioch Lake East). Ammonia was not detected in measurable levels in Heath Creek at 
RM11 during any month or in Heath Creek 2.5 miles downstream of the Main Dam in July 
2022. The highest average concentrations for TKN, nitrate-nitrite, and total phosphorus 
occurred in samples from RM15. Orthophosphate was detected in only a single sample 
from RM11 (Heath Creek).  


The results of monthly measurements of water temperature, specific conductance, pH, 
DO, and turbidity are presented in Table 3 and Figures 2 to 7. Results for each parameter 
generally exceeded applicable water quality criteria minima. However, pH values 
exceeded the water quality criteria maximum of 8.5 on five occasions at RM13 (Heath 
Lake; June, July, and August 2022; April and May 2023), and on four occasions at RM 15 
(Antioch Lake East; June, July, and August 2022; May 2023). These occurrences were likely 
associated with high levels of primary production (i.e., photosynthesis) by 
algae/phytoplankton as evidenced by the associated high levels of DO saturation 
measured concurrently with the high pH values. These high levels of primary production 
are likely due in part to fertilization practices utilized by the Georgia Department of 
Natural Resources (GDNR) to enhance fish production for angler success in these lakes. 
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Table 2 Analytical Results for Monthly Discrete Chemistry Samples Collected at the Project  


 RM11 RM13 RM15 RM16 
Analyte Current1 Historical2 Current Historical Current Historical Current Historical 


Ammonia 
(mg/L) 


# Detections 0 - 1 - 2 - 0 - 
Min NA 0.02 0.160 0.031 0.180 0.024 NA 0.026 
Avg NA 0.285 0.160 0.353 0.438 0.335 NA 0.266 
Max NA 1.06 0.160 1.770 0.696 2.011 NA 1.490 


TKN 
(mg/L) 


# Detections 4 - 11 - 10 - 4 - 
Min 0.120 0.0002 0.152 0.0001 0.246 0.0001 0.13 0.0001 
Avg 0.158 0.640 0.717 0.799 0.627 0.732 0.218 0.638 
Max 0.190 2.800 2.100 6.000 1.040 3.900 0.418 6.550 


Nitrate-Nitrite 
(mg/L) 


# Detections 11 - 3 - 2 - 9 - 
Min 0.008 0.0002 0.0571 0.0004 0.210 0.003 0.005 0.006 
Avg 0.132 0.405 0.109 0.365 0.222 0.474 0.081 0.385 
Max 0.560 1.611 0.210 1.099 0.234 1.370 0.230 1.740 


Total Phosphorus 
(mg/L) 


# Detections 1 - 3 - 6 - 0 - 
Min 0.047 0.011 0.006 0.015 0.005 0.040 NA 0.040 
Avg 0.047 0.221 0.084 0.223 0.060 0.244 NA 0.266 
Max 0.047 1.440 0.201 3.846 0.110 2.880 NA 4.360 


Orthophosphate 
(mg/L) 


# Detections 1 - 0 - 1 - 0 - 
Min 0.030 0.020 NA 0.020 0.053 0.020 NA 0.020 
Avg 0.030 0.163 NA 0.181 0.053 0.181 NA 0.176 
Max 0.030 1.070 NA 1.630 0.053 1.890 NA 2.910 


BOD 
(mg/L) 


# Detections 3 - 7 - 6 - 2 - 
Min 3.40 2.60 3.80 2.90 3.56 2.10 7.68 3.80 
Avg 7.18 11.58 7.72 13.92 4.30 14.62 8.84 17.17 
Max 13.10 69.00 12.10 98.00 5.5 97.00 10.00 125.00 


1 June 2022 – May 2023; 2 1996 - 2020 
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Table 3 Summary of Spot Measurements Collected During Monthly Discrete 
Chemistry Sampling 


Location 
Water 


Temperature 
(°C) 


Specific 
Conductance 


(µs/cm) 
pH DO 


(mg/L) 
DO 


(% sat.) 
Turbidity 


(FNU) 


RM11 
Min 7.21 111.4 7.03 6.11 74.7 0.66 
Avg 17.00 129.3 7.63 9.16 92.6 1.64 
Max 25.86 147.3 7.96 12.07 108.3 2.96 


RM13 
Min 6.84 54.9 6.81 4.69 53.9 1.40 
Avg 20.04 69.4 8.10 9.65 107.5 4.30 
Max 31.79 86.1 9.89 13.39 182.2 17.55 


RM15 
Min 7.77 71.7 7.22 5.22 49.6 0.74 
Avg 19.74 80.7 8.08 9.14 100.0 1.92 
Max 30.72 99.3 9.62 13.13 156.0 6.29 


RM16 
Min 9.62 102.2 7.43 6.80 82.2 0.00 
Avg 20.02 114.2 7.75 9.01 97.4 1.73 
Max 30.01 125.2 7.97 11.22 109.2 6.58 


 


 


Figure 2 Monthly Water Temperature Measurements Collected During 
Monthly Discrete Chemistry Sampling 


0


5


10


15


20


25


30


35


W
at


er
 T


em
pe


ra
tu


re
 (°


C)


RM11 RM13 RM15 RM16







 


September 2023 8 FERC No. 2725 


 


Figure 3 Monthly Specific Conductance Measurements Collected During 
Monthly Discrete Chemistry Sampling 


 


 


Figure 4 Monthly pH Measurements Collected During Monthly Discrete 
Chemistry Sampling 
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Figure 5 Monthly Dissolved Oxygen Measurements Collected During Monthly 
Discrete Chemistry Sampling 


 


 


Figure 6 Monthly Dissolved Oxygen Saturation Measurements Collected 
During Monthly Discrete Chemistry Sampling 
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Figure 7 Monthly Turbidity Measurements Collected During Monthly Discrete 
Chemistry Sampling 
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June 30), a total of 37 measurements (0.93 percent) were less than 4.0 mg/L. Line graphs 
depicting hourly DO and water temperature in Heath Creek are presented in Figures 9 
and 10. 


These intermittent instances of low DO values were examined in an effort to determine 
potential causes. Several of the low DO events were plotted along with water surface 
elevations for the Lower Reservoir. In all instances, the low DO events occurred as the 
Lower Reservoir water surface elevation was rising during conventional generation. It is 
hypothesized that these low DO events were potentially the result of hydrodynamic 
turbulence during conventional generation that pushed low-DO water from the inactive 
storage zone of the Lower Reservoir into the withdrawal zone of the minimum flow release 
intake on the upstream side of the main dam during the beginning of generation. A line 
plot depicting an example of this phenomenon is presented in Figure 11. 


Table 4 Summary of Continuous Monitoring Data Collected in Heath Creek 
Downstream of the Main Dam 


Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 
Min Average Max Min Average Max 


Jun-22 5.55 6.74 7.89 23.18 24.57 27.00 
Jul-22 3.07 6.13 8.11 23.80 26.28 29.66 


Aug-22 2.32 6.12 8.11 26.30 27.58 30.22 
Sep-22 4.02 6.49 9.90 22.18 26.09 29.20 
Oct-22 6.74 7.98 9.26 16.92 20.01 24.52 
Nov-22 6.53 9.15 11.61 11.94 15.94 20.68 
Dec-22 9.99 11.21 12.26 7.00 12.06 14.58 
Jan-23 10.72 11.89 12.71 9.10 10.34 11.20 
Feb-23 - - - - - - 
Mar-23 9.49 10.75 11.99 11.40 14.11 17.92 
Apr-23 7.19 9.81 11.24 14.70 16.80 20.56 
May-23 4.23 8.50 10.13 16.64 19.80 22.94 
June-23 6.26 7.63 9.46 19.68 22.18 25.82 
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Figure 8 Line Plot of Daily Average Dissolved Oxygen and Water Temperature in Heath Creek Below the Main 
Dam 
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Figure 9 Line Plot of Hourly Dissolved Oxygen Measurements in Heath Creek Below the Main Dam 
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Figure 10 Line Plot of Hourly Water Temperature Measurements in Heath Creek Below the Main Dam 
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Figure 11 Line Plot Depicting a Low DO Event in August 2022 
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4.0 SUMMARY  


In accordance with the Final Study Plan, OPC performed monthly water chemistry 
sampling in Heath Creek downstream of the Main Dam (RM11), Heath Lake (RM13), 
Antioch Lake East (RM15), and the Lower Reservoir near the Main Dam (RM16). 
Additionally, OPC performed continuous (hourly) monitoring of DO and water 
temperature in Heath Creek downstream of the Main Dam. 


Following is a summary of key findings of this study: 


• Results of discrete chemistry samples indicated most constituents were present at 
low levels when compared to historical results. 


• Spot measurements collected during discrete chemistry sampling indicated DO 
and water temperature are meeting water quality criteria at all fours sites sampled. 


• Elevated summer pH values (>8.5) measured at RM13 and RM 15 in the Auxiliary 
Pools are likely the result of high primary productivity in those lakes associated 
with fertilization practices utilized by GDNR to maintain a quality fishery for anglers. 


• Continuous monitoring in Heath Creek below the Main Dam (RM11) indicated that 
water temperature and daily average DO levels met applicable water quality 
criteria. 


• Instantaneous DO measurements at RM11 met applicable criteria (>4.0 mg/L) 
99.07 percent of the time during the critical period in 2022 (June 23-October 31) 
and 2023 (May 1-June 30). 


• Rare low DO events at RM11 occurred during July and August 2022 and were of 
relatively short duration. 
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Table A1 Summary of OPC Water Quality Field Measurements for the Rocky Mountain Project, 1996-2002 


  RM08 (Rock Mountain Creek) RM11 (Heath Creek) 


Parameter Units Criterion # of 
Samples Minimum Average Maximum # of 


Samples Minimum Average Maximum 


Water temperature °C 32.2° 59 6.30 19.27 30.50 75 7.00 19.96 33.60 


pH Standard 6.0-8.5 58 6.75 7.67 8.48 74 6.77 7.91 8.85 


Dissolved oxygen mg/L 4 58 4.84 8.66 11.70 73 4.86 8.59 12.44 


Conductivity µS/cm NA 59 84.90 233.83 426.00 75 26.70 194.12 390.00 


      RM13 (Auxiliary Pool II) RM14 (Auxiliary Pool I, between basins) 


Parameter Units Criterion # of 
Samples Minimum Average Maximum # of 


Samples Minimum Average Maximum 


Water temperature °C 32.2° 75 4.00 21.26 34.90 58 8.60 22.44 35.50 


pH Standard 6.0-8.5 73 6.72 7.87 10.36 57 6.56 7.89 9.26 


Dissolved oxygen mg/L 4 73 2.53 8.35 11.90 57 5.07 8.46 11.90 


Conductivity µS/cm NA 75 42.80 102.83 325.00 58 60.00 108.29 810.00 


      RM15 (Auxiliary Pool I, east) RM16 (Lower Reservoir) 


Parameter Units Criterion # of 
Samples Minimum Average Maximum # of 


Samples Minimum Average Maximum 


Water temperature °C 32.2° 76 5.10 21.00 34.60 75 6.00 20.95 34.00 


pH Standard 6.0-8.5 75 7.16 8.17 9.80 73 6.72 7.85 8.30 


Dissolved oxygen mg/L 4 74 4.10 8.45 13.39 73 5.13 8.61 11.67 


Conductivity µS/cm NA 76 68.00 114.48 850.00 75 84.90 182.81 258.00 
Source:  OPC 


NA = not applicable. 
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Table A2 Summary of OPC Water Chemistry Data for the Rocky Mountain Project, 1996-2002,2015-2020 


    RM08 (Rock Mountain Creek) RM11 (Heath Creek) RM13 (Aux. Pool II) 


Parameter Units N Min Mean Max SD N Min Mean Max SD N Min Mean Max SD 


Turbidity NTU 57 0.00 13.74 97.40 20.03 88 0.00 3.10 11.00 2.53 121 0.00 13.47 1017.00 87.76 


TSS mg/L 60 0.00 18.93 272.00 41.95 75 0.00 4.73 50.00 6.02 75 0.00 4.81 22.00 4.33 


Hardness mg/L 59 15.60 98.20 250.00 56.48 136 5.88 95.47 868.00 100.69 136 7.06 45.31 186.00 24.48 


Alkalinity mg/L 59 1.37 65.78 159.20 40.32 136 0.89 68.65 127.60 23.45 136 0.52 44.29 598.00 50.59 


BOD mg/L 59 2.80 15.47 84.00 15.24 75 2.60 11.58 69.00 11.76 75 2.90 13.92 98.00 17.62 


TKN mg/L 59 0.00 0.44 3.50 0.70 80 0.00 0.64 2.80 0.64 111 0.00 1.15 39.92 3.47 


Ammonia mg/L 39 0.00 0.22 0.97 0.19 81 0.02 24.97 2000.00 171.48 86 0.03 0.35 1.77 0.31 


Nitrate nitrogen mg/L 51 0.00 0.47 1.31 0.29 76 0.00 0.37 1.61 0.30 75 0.00 0.65 25.00 2.13 


Nitrite nitrogen mg/L 51 0.00 0.05 0.11 0.03 75 0.00 0.04 0.17 0.03 75 0.00 0.05 0.34 0.05 


Ortho phosphates mg/L 58 0.00 0.22 2.19 0.40 75 0.00 0.16 1.07 0.23 72 0.00 55.73 2000.00 328.64 


Total phosphates mg/L 59 0.00 0.43 5.00 0.88 80 0.01 0.22 1.44 0.27 115 0.01 3.70 400.00 34.16 


Total coliform Col/100mL 59 1.00 784.31 9800.00 2216.89 74 0.00 370.92 5000.00 982.08 74 0.00 488.49 13000.00 1682.52 


Fecal coliform Col/100mL 53 0.00 31.08 440.00 70.33 61 0.00 3.69 20.00 3.71 60 0.00 5.92 55.00 9.68 


    RM14 (Aux. Pool I, between basins) RM15 (Aux. Pool I, east) RM16 (Lower Reservoir) 


Parameter Units N Min Mean Max SD N Min Mean Max SD N Min Mean Max SD 


Turbidity NTU 59 0.00 12.28 122.00 20.95 110 0.00 3.56 24.00 3.50 74 0.00 5.51 47.20 8.55 


TSS mg/L 59 0.00 15.47 250.00 36.72 76 0.00 3.67 11.00 2.56 74 0.00 9.76 98.00 19.01 


Hardness mg/L 59 8.63 38.38 113.95 20.94 137 13.10 52.02 691.79 63.07 74 30.30 89.13 314.72 40.42 


Alkalinity mg/L 59 0.40 36.93 75.00 16.09 137 0.49 41.65 87.50 12.88 74 0.76 68.24 125.00 25.32 


BOD mg/L 59 2.00 18.44 108.00 21.64 76 2.10 14.62 97.00 17.01 74 3.80 17.17 125.00 23.95 


TKN mg/L 59 0.00 0.43 4.90 0.86 114 0.00 1.09 41.82 3.60 75 0.00 0.64 6.55 0.97 


Ammonia mg/L 59 0.02 68.14 4000.00 516.28 91 0.02 0.34 2.01 0.29 75 0.03 0.27 1.49 0.24 


Nitrate nitrogen mg/L 67 0.00 0.38 1.46 0.27 67 0.00 0.41 1.32 0.30 83 0.00 0.35 1.40 0.29 


Nitrite nitrogen mg/L 59 0.00 0.06 0.54 0.09 75 0.00 0.04 0.19 0.03 82 0.00 0.04 0.34 0.04 


Ortho phosphates mg/L 59 0.00 0.21 2.08 0.36 72 0.00 0.18 1.89 0.29 76 0.00 0.17 2.91 0.37 


Total phosphates mg/L 59 0.00 0.40 3.22 0.69 108 0.04 0.28 4.00 0.52 76 0.00 0.85 45.00 5.13 


Total coliform Col/100mL 12 10.00 122.50 360.00 86.90 0 -- -- -- -- 60 0.00 189.67 3000.00 523.18 


Fecal coliform Col/100mL 45 0.00 13.82 260.00 36.39 57 0.00 3.65 30.00 4.63 64 0.00 13.22 180.00 26.54 
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Table A3 GEPD Water Quality Data at Heath Creek (RV-14-4434), 2001 and 2012 


    2001 2012 
Parameter Units N Min Mean Max SD N Min Mean Max SD 


Water 
Temperature °C 22 3.40 15.16 26.50 6.01 12 8.15 13.78 22.12 4.80 


pH Standard 21 7.10 7.68 8.20 0.23 12 6.62 7.37 7.78 0.38 
Dissolved 
oxygen mg/L 22 6.10 8.49 11.30 1.50 12 4.40 7.47 10.42 2.31 


Conductivity µmho/cm 22 104.00 190.23 221.00 32.33 12 130.00 163.08 193.00 24.84 


Turbidity NTU 12 0.50 3.29 7.20 2.29 12 2.40 5.33 8.00 2.14 
Total Suspended 
Solids  mg/L 12 1.00 6.33 18.00 4.48 12 1.00 3.86 8.40 2.32 


Alkalinity mg/L CaCO3 12 69.00 84.17 95.00 8.32 12 58.00 76.58 88.00 10.61 


Hardness mg/L CaCO3 0 n/a n/a n/a n/a 12 61.00 79.08 91.00 10.82 
Biological 
Oxygen Demand mg/L 12 0.20 0.59 1.30 0.30 12 2.00 2.00 2.00 0.00 


Total Kjeldahl 
Nitrogen mg/L 0 n/a n/a n/a n/a 12 0.20 0.20 0.24 0.01 


Ammonia mg/L 12 0.02 0.04 0.07 0.01 12 0.03 0.03 0.03 0.00 


Inorganic 
Nitrogen (Nitrate 
and Nitrite) 


mg/L 12 0.02 0.08 0.15 0.04 12 0.02 0.06 0.10 0.03 


Phosphorus mg/L 12 0.02 0.02 0.02 0.00 12 0.02 0.02 0.03 0.00 


Fecal Coliforms  MPN/100mL 16 20.00 248.75 1100.00 316.10 15 20.00 371.33 1700.00 512.01 
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Jim,
 
We are looking forward to meeting on Rocky PM&E measures this Friday. I just want to confirm that
9:00 a.m. is still okay with you and your team. We have flexibility to adjust the time if needed.
 
Also, I’m forwarding the preliminary, draft WQ assessment update that addresses the 2023 field
season. Please feel free to forward to your team. Please note, this report is still under review and
subject to change, but I want to make sure you have it for our discussion on Friday.
 
Please reach out if you have any questions, and I look forward to hearing where you all are at with
respect to our proposal.
 
Best,
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Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
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1.0 INTRODUCTION 


This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  


The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 


As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  







 


December 2023 DRAFT  2 FERC No. 2725 


 


Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 


2.1 Objectives 


The specific objectives of the second season of study during 2023 were to: 


• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 


• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 


2.2 Study Area 


The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 


3.1 Continuous Monitoring – Heath Creek 


Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 


A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 


3.2 Vertical Profile Monitoring Events – Lower Reservoir 


Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from   


 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 


Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  


 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  
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Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 


4.1 Continuous Monitoring – Heath Creek 


Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 


Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 


Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 


2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 


2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 


 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 


September 2023 


Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 
Heath 


Creek at 
Main Dam 


JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 


RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft, then decreased 
almost linearly with increasing distance to a concentration of 7.26 mg/L at the station 
RM11 logger (Table 3). 


Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 


Distance from 
Main Dam 


(ft) 
DO 


(mg/L) 
DO 


% Saturation 


Water 
Temperature 


(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 


1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 


Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 


DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 


Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 


  


685


690


695


700


705


710


715


0


1


2


3


4


5


6


7


8


9


8/24/2023 0:00 8/25/2023 0:00 8/26/2023 0:00 8/27/2023 0:00 8/28/2023 0:00 8/29/2023 0:00 8/30/2023 0:00 8/31/2023 0:00


Lo
w


er
 R


es
er


vo
ir 


El
ev


at
io


n 
(ft


)


Di
ss


ol
ve


d 
O


xy
ge


n 
(m


g/
L)


Intake DO Heath Creek DO @ Main Dam Lower Reservoir Elev.







 


December 2023 DRAFT 23 FERC No. 2725 


 
Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 
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5.0 DISCUSSION 


In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 


Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO. 


Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and average DO concentrations in Heath Creek just below the Main Dam trended higher 
than those at downstream station RM11 (Table 2, Figures 3 and 4). The longitudinal profile 
collected in Heath Creek on July 13, 2023, showed that DO concentration decreased by 
0.75 mg/L over a downstream distance of approximately 600 ft. The project area is known 
to have karst geology, with several springs occurring near the Main Dam. Natural 
groundwater inflow therefore likely influences lower summer DO levels downstream at 
station RM11, assuming the DO concentration of the groundwater is lower than surface 
waters. The physical habitat evaluation performed in Heath Creek downstream of the Main 
Dam during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). Other springs occur nearby in the project area, 
as indicated by preconstruction investigations and the USGS hydrographic map, including 
Buffington Spring in the northern floodplain of Heath Creek downstream of the USGS 
gage.  
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6.0 SUMMARY AND CONCLUSIONS 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 


• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 


• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 


• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 


Following is a summary of key findings of this study: 


• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 


• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11; all instantaneous and daily average values 
in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, respectively, 
and met applicable water quality standards for DO. 


• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 


• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir showed a continuing trend of DO levels dropping after generation began 
and recovering after brief periods; nevertheless, the minimum flow release at the 
Main Dam met applicable water quality standards for DO. 
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• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11. 
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1.0 INTRODUCTION 


This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  


The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 


As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 


2.1 Objectives 


The specific objectives of the second season of study during 2023 were to: 


• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 


• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 


2.2 Study Area 


The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 


3.1 Continuous Monitoring – Heath Creek 


Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 


A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 


3.2 Vertical Profile Monitoring Events – Lower Reservoir 


Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from   


 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 


Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  


 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  







 


December 2023 DRAFT  6 FERC No. 2725 


 


Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 


4.1 Continuous Monitoring – Heath Creek 


Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 


Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 


Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 


2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 


2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 


 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 


September 2023 


Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 
Heath 


Creek at 
Main Dam 


JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 


RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft, then decreased 
almost linearly with increasing distance to a concentration of 7.26 mg/L at the station 
RM11 logger (Table 3). 


Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 


Distance from 
Main Dam 


(ft) 
DO 


(mg/L) 
DO 


% Saturation 


Water 
Temperature 


(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 


1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 


Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on August 17, 2023  


630


640


650


660


670


680


690


700


0 1 2 3 4 5 6 7 8 9


El
ev


at
io


n 
(ft


)


Dissolved Oxygen (mg/L)


Pre-Generation During Generation Min Flow Intake


630


640


650


660


670


680


690


700


14 16 18 20 22 24 26 28 30 32


El
ev


at
io


n 
(ft


)


Water Temperature (°C)


Pre-Generation During Generation Min Flow Intake







 


December 2023 DRAFT 15 FERC No. 2725 


 


 
Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 


DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 


Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 


 


685


690


695


700


705


710


0


1


2


3


4


5


6


7


8


9


9/20/2023 0:00 9/22/2023 0:00 9/24/2023 0:00 9/26/2023 0:00 9/28/2023 0:00 9/30/2023 0:00


Lo
w


er
 R


es
er


vo
ir 


El
ev


at
io


n 
(ft


)


Di
ss


ol
ve


d 
O


xy
ge


n 
(m


g/
L)


Intake DO Heath Creek DO @ Main Dam Lower Reservoir Elev.







 


December 2023 DRAFT  27 FERC No. 2725 


5.0 DISCUSSION 


In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 


Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO. 


Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and average DO concentrations in Heath Creek just below the Main Dam trended higher 
than those at downstream station RM11 (Table 2, Figures 3 and 4). The longitudinal profile 
collected in Heath Creek on July 13, 2023, showed that DO concentration decreased by 
0.75 mg/L over a downstream distance of approximately 600 ft. The project area is known 
to have karst geology, with several springs occurring near the Main Dam. Natural 
groundwater inflow therefore likely influences lower summer DO levels downstream at 
station RM11, assuming the DO concentration of the groundwater is lower than surface 
waters. The physical habitat evaluation performed in Heath Creek downstream of the Main 
Dam during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). Other springs occur nearby in the project area, 
as indicated by preconstruction investigations and the USGS hydrographic map, including 
Buffington Spring in the northern floodplain of Heath Creek downstream of the USGS 
gage.  
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6.0 SUMMARY AND CONCLUSIONS 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 


• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 


• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 


• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 


Following is a summary of key findings of this study: 


• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 


• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11; all instantaneous and daily average values 
in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, respectively, 
and met applicable water quality standards for DO. 


• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 


• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir showed a continuing trend of DO levels dropping after generation began 
and recovering after brief periods; nevertheless, the minimum flow release at the 
Main Dam met applicable water quality standards for DO. 
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• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11. 
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1.0 INTRODUCTION 

This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  

The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 

As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 

OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 

2.1 Objectives 

The specific objectives of the second season of study during 2023 were to: 

• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 

• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 

2.2 Study Area 

The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 

3.1 Continuous Monitoring – Heath Creek 

Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 

A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 

3.2 Vertical Profile Monitoring Events – Lower Reservoir 

Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from   

 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 

Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  

 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  
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Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 

4.1 Continuous Monitoring – Heath Creek 

Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 

Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 

Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 

Minimum Average Maximum Minimum Average Maximum 

2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 

2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 

 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 

September 2023 

Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 

Minimum Average Maximum Minimum Average Maximum 
Heath 

Creek at 
Main Dam 

JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 

RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft, then decreased 
almost linearly with increasing distance to a concentration of 7.26 mg/L at the station 
RM11 logger (Table 3). 

Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 

Distance from 
Main Dam 

(ft) 
DO 

(mg/L) 
DO 

% Saturation 

Water 
Temperature 

(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 

1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 

Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 

DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 

Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 
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5.0 DISCUSSION 

In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 

Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO. 

Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and average DO concentrations in Heath Creek just below the Main Dam trended higher 
than those at downstream station RM11 (Table 2, Figures 3 and 4). The longitudinal profile 
collected in Heath Creek on July 13, 2023, showed that DO concentration decreased by 
0.75 mg/L over a downstream distance of approximately 600 ft. The project area is known 
to have karst geology, with several springs occurring near the Main Dam. Natural 
groundwater inflow therefore likely influences lower summer DO levels downstream at 
station RM11, assuming the DO concentration of the groundwater is lower than surface 
waters. The physical habitat evaluation performed in Heath Creek downstream of the Main 
Dam during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). Other springs occur nearby in the project area, 
as indicated by preconstruction investigations and the USGS hydrographic map, including 
Buffington Spring in the northern floodplain of Heath Creek downstream of the USGS 
gage.  
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6.0 SUMMARY AND CONCLUSIONS 

OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 

• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 

• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 

• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 

Following is a summary of key findings of this study: 

• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 

• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11; all instantaneous and daily average values 
in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, respectively, 
and met applicable water quality standards for DO. 

• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 

• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir showed a continuing trend of DO levels dropping after generation began 
and recovering after brief periods; nevertheless, the minimum flow release at the 
Main Dam met applicable water quality standards for DO. 
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• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11. 
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From: Jones, Craig
To: "Booth, Elizabeth"; Zeng, Wei; Hedeen, David
Cc: McCaslin, Tyler; Barrows, Christina; Steven Layman
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
Date: Wednesday, January 3, 2024 3:38:25 PM
Attachments: image001.png

Hi Liz,
 
Thanks for your quick review of the report. We are working to pull together responses to your
questions and will follow up as soon as possible.
 
In the meantime, please let us know what dates/times this month work for you, Wei, and David, and
we’ll be happy set something up to review the 2023 supplemental report and the DLA information.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Tuesday, January 2, 2024 1:32 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*

I have reviewed the report.  I would like to know how frequently the water quality monitors were
maintained? Could you provide the dates that the probes were switched out.   Is there a possibility
that there was algal growth on the DO probe that would explain the drop in DO observed at RM 11.
 Also,  I spoke with WRD about the low pH observed that may have been a result of excess algal due
to over fertilizing the reservoir.  If you have them, it would be helpful, to see pictures of the dam
outfall, the stream downstream of the dam, and the water quality monitor locations. 
 
Thanks Liz
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From: Jones, Craig <craig.jones@opc.com> 
Sent: Tuesday, January 2, 2024 1:03 PM
To: Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Wei, David, and Liz,
 
Happy New Year, and I hope your holiday season went well.
 
As discussed last fall, I’m forwarding to you the preliminary, draft WQ assessment update that
addresses DO relative to the 2023 field season. Please feel free to forward to anyone else on your
team who should review. However, please note this report is still under review and subject to
change, but I wanted to make sure you had it prior to the DLA comment deadline.
 
I’m also reaching out to see if we can schedule a meeting in the next couple of weeks, ideally before
mid-January, to discuss the draft report and any questions you may have related to the DLA prior to
filing comments. If you send me some possible dates/time, I’ll work on our end to coordinate a
meeting.
 
Best regards,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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From: Jones, Craig
To: "Hakala, Jim"
Cc: McCaslin, Tyler; Kelly Kirven; Steven Layman; Barrows, Christina
Subject: RE: Draft Water Quality Assessment Study Report Addendum
Date: Thursday, January 4, 2024 7:54:12 PM
Attachments: image001.png

Recreation Use Analysis Study Report Correction_DRAFT_01-03-2024.docx

Hi Jim,
 
Thanks again for the heads up on the paragraph. We dug into the inconsistencies and discovered
that although Table 5 was updated in the final report to include the additional data collected in
spring 2023, the paragraph in question was not and only reflected data from an early draft of the
report.
 
Fortunately, the updated data does not affect the overall study findings. Survey respondents’
reasons for visiting the PFA remained the same after factoring in the 2023 data, and only minor
changes occurred in the reported percentages. Please see the attached draft revision to the
paragraph.
 
Happy to discuss in more detail tomorrow. Kelly, please clean up anything I may have misstated in
the above.
 
Best
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Jones, Craig 
Sent: Tuesday, January 2, 2024 2:07 PM
To: 'Hakala, Jim' <Jim.Hakala@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>
Subject: RE: Draft Water Quality Assessment Study Report Addendum
 
Thanks for the heads up, Jim. We’ll take a look and be prepared to discuss on Friday. We’ll send you
and email update if we can pull together a brief explanation one way or the other ahead of time.
 Best, cj
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The paragraph refers to Table 5 and should read as follows:

Visitors were asked to indicate all the reasons why they visited the Rocky Mountain PFA on the day of their interview (Table 5). Respondents encountered at the Main entrance most often indicated they visited for boat fishing (56 percent), followed by bank fishing (32 percent), and canoeing/kayaking (10 percent). A small percentage of visitors at the Main entrance indicated other reasons for visiting including biking, hiking, wildlife viewing, paddle boarding, and walking. Respondents encountered at the Beach entrance most often indicated they visited for swimming (52 percent), followed by bank fishing (34 percent), shoreline relaxation (25 percent), picnicking (25 percent), and camping (20 percent). Other reasons for visiting as noted at the Beach entrance included a small percentage each for canoeing/kayaking, wildlife viewing, boat fishing, hiking, scenic views, and attending a birthday party. Respondents encountered at the Heath entrance most often indicated they visited for boat fishing (83 percent), followed by bank fishing (16 percent), canoeing/kayaking (13 percent), shoreline relaxation (6 percent), camping (1 percent), and hunting (1 percent).









Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Hakala, Jim <Jim.Hakala@dnr.ga.gov> 
Sent: Tuesday, January 2, 2024 2:01 PM
To: Jones, Craig <craig.jones@opc.com>
Subject: RE: Draft Water Quality Assessment Study Report Addendum
 

*External E-Mail*
Thanks for the draft WQ report, Craig.
 

On another topic, in the Recreational Use Analysis Study Report (4.1.2, pg. 22, 1st paragraph), it
appears there may be some inconsistencies between the text and Table 5 (4.1.2, pg. 22) regarding
the percentages reported for visitor use reasons?  For example, the text states “Respondents
encountered at the Main entrance most often indicated they visited for boat fishing (52 percent),
followed by bank fishing (24 percent),……”  This is different than the 56 and 32% reported for boat
and bank fishing, respectively, at the Main entrance in Table 5.  There are several other instances in
that same paragraph where the stated percentages do not align with what is reported in Table 5.
 
I bring this up now to perhaps give your folks a chance to clarify the true values (or our
understanding of the percentages reported) at Friday’s meeting.
 
See you Friday!
 
Jim
 
  
 
Jim Hakala
Northwest Georgia Region Fisheries Supervisor

Wildlife Resources Division
(706) 295-6102

Facebook • Twitter • Instagram
Buy a hunting or fishing license today!
—————————————————
A division of the
GEORGIA DEPARTMENT OF NATURAL RESOURCES
 

From: Jones, Craig <craig.jones@opc.com> 
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Sent: Tuesday, January 2, 2024 12:39 PM
To: Hakala, Jim <Jim.Hakala@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: Draft Water Quality Assessment Study Report Addendum
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Jim,
 
We are looking forward to meeting on Rocky PM&E measures this Friday. I just want to confirm that
9:00 a.m. is still okay with you and your team. We have flexibility to adjust the time if needed.
 
Also, I’m forwarding the preliminary, draft WQ assessment update that addresses the 2023 field
season. Please feel free to forward to your team. Please note, this report is still under review and
subject to change, but I want to make sure you have it for our discussion on Friday.
 
Please reach out if you have any questions, and I look forward to hearing where you all are at with
respect to our proposal.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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The paragraph refers to Table 5 and should read as follows: 

Visitors were asked to indicate all the reasons why they visited the Rocky Mountain PFA on the 
day of their interview (Table 5). Respondents encountered at the Main entrance most o�en 

indicated they visited for boat fishing (56 percent), followed by bank fishing (32 percent), and 
canoeing/kayaking (10 percent). A small percentage of visitors at the Main entrance indicated 
other reasons for visi�ng including biking, hiking, wildlife viewing, paddle boarding, and walking. 

Respondents encountered at the Beach entrance most o�en indicated they visited for swimming 

(52 percent), followed by bank fishing (34 percent), shoreline relaxa�on (25 percent), picnicking 
(25 percent), and camping (20 percent). Other reasons for visi�ng as noted at the Beach 

entrance included a small percentage each for canoeing/kayaking, wildlife viewing, boat fishing, 

hiking, scenic views, and atending a birthday party. Respondents encountered at the Heath 

entrance most o�en indicated they visited for boat fishing (83 percent), followed by bank fishing 

(16 percent), canoeing/kayaking (13 percent), shoreline relaxa�on (6 percent), camping (1 

percent), and hun�ng (1 percent). 



Meeting Summary 
Rocky Mountain Relicensing PM&E Measures Meeting 

with Georgia Department of Natural Resources Wildlife Resources Division 

 

Date and Time:  Friday, January 5, 2024, 9:00 am 

Location:  Georgia Department of Natural Resources Office, Armuchee, Georgia 

Participants: 

Jim Hakala, Georgia Department of Natural Resources (GDNR) 
Clint Peacock, GDNR 
Anakela Escobar, GDNR 
David Gregory, GDNR 
Craig Jones, Oglethorpe Power Corporation (OPC) 
Tyler McCaslin, OPC 
Christina Barrows, OPC 
Kelly Kirven, Kleinschmidt Associates 
Steve Layman, Kleinschmidt Associates 

Prepared by:  Steve Layman 

Meeting Summary 

The purpose of the meeting was to discuss the protection, mitigation, and enhancement 
(PM&E) measures proposed by OPC in the Draft License Application, which OPC distributed and 
filed with the Federal Energy Regulatory Commission on November 17, 2023. Discussions also 
included OPC’s preliminary draft Water Quality Assessment study report addendum, which 
presented the results of summer 2023 dissolved oxygen (DO) monitoring in Heath Creek and 
the Lower Reservoir at the Main Dam. OPC shared the preliminary draft study report addendum 
with GDNR via email on January 2, 2024. GDNR had yet to file comments on the DLA. 

GDNR expressed its support for OPC’s proposed continued funding of the Resource 
Management Agreement for the Rocky Mountain Recreation and Public Fishing Area (PFA), 
which provides for a unique public-private partnership for a highly utilized PFA. 

Discussion of PM&E measures included GDNR questions about recreation enhancements, 
Americans with Disabilities Act (ADA)-compliant recreation access, future recreation 
assessments, constraints to improving cellular and wifi access, plans for a new GDNR office 
building, drought operations relative to boat ramp access in Auxiliary Pools, and future land 
management for improved habitat and hunting opportunities. Discussion also included the 
water quality monitoring downstream in Heath Creek in summer 2023 and GDNR questions 
about potential chronic effects and any plans for future DO monitoring. 



Meeting Summary 
Rocky Mountain Relicensing 

Draft License Application Water Quality Discussion 
with Georgia Department of Natural Resources 

Environmental Protection Division 

 

Date and Time:  Tuesday, January 16, 2024, 1:00 pm 

Location:  Virtual meeting on Microsoft Teams 

Participants: 

Elizabeth Booth, Georgia Department of Natural Resources Environmental Protection 
Division (GEPD) 
Wei Zeng, GEPD 
David Hedeen, GEPD 
Craig Jones, Oglethorpe Power Corporation (OPC) 
Tyler McCaslin, OPC 
Jason Moak, Kleinschmidt Associates 
Steve Layman, Kleinschmidt Associates 

Prepared by:  Steve Layman 

Meeting Summary 

The purpose of the meeting was to discuss OPC’s preliminary draft Water Quality Assessment 
Study Report Addendum, which presented the results of summer 2023 dissolved oxygen (DO) 
monitoring in Heath Creek and the Lower Reservoir at the Main Dam. OPC shared the 
preliminary draft study report addendum with GEPD via email on January 2, 2024. The summer 
2023 DO monitoring data were not yet available for analysis in the Draft License Application, 
which OPC filed with the Federal Energy Regulatory Commission on November 17, 2023. 

OPC presented slides (attached) providing an overview of the summer 2023 DO monitoring 
approach, methods, and preliminary findings, including graphs of DO data at the various 
monitoring locations. Discussion included the monitoring locations, configuration of the 
minimum flow release pipe, and conductivity data; groundwater as a potential cause of 
occasional summer low DO values in Heath Creek; and further exploring the hypothesis by 
comparing summer 2022 and summer 2023 DO monitoring data and stream flow data for 
common trends indicative of groundwater influence. 



Draft Study Report Addendum
Water Quality Assessment Study Report

January 2024

Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725)



Study Objectives

‣Collect water quality data in summer 2023 to potentially explain 
mechanism(s) by which intermittent short-duration low-dissolved 
oxygen (DO) events occurred in Heath Creek in Jul-Aug 2022
‣Develop water quality information sufficient for analyzing the 

effects of project operation and maintenance on water quality in 
the Final License Application
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Study Area

‣ Lower Reservoir just upstream of 
the Main Dam
‣Heath Creek downstream of the 

Main Dam within the project 
boundary
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Methods
‣ Continuous monitoring in Heath Creek (Jul-Sep 2023)

• Hourly measurements of water temperature and DO at two locations:
- Station RM11 – 1,000 feet downstream of Main Dam
- Heath Creek at Main Dam – 190 feet downstream of Main Dam

• DO loggers cleaned, downloaded, and checked for accuracy every two weeks

‣ Longitudinal change in DO between two locations measured on Jul 13
‣ Vertical profile monitoring in Lower Reservoir (Jul-Sep 2023)

• Four vertical profile events: Jul 12-13, Aug 17, Sep 6, Sep 19,
- Water temperature, DO, pH, conductivity, and turbidity at 1-meter intervals

• Continuous monitoring at elevation of intake for minimum flow pipe 
(about 48.5 feet below normal maximum pool elevation)

- Monitoring event on Jul 12-13 using sonde deployed from Main Dam
- DO logger continuously deployed from August 3-September 30
- DO and water temperature recorded at 15-minute intervals
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Heath Creek at Main Dam
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Min flow outlet
DO Logger

August 24, 2022



Heath Creek at Station RM11
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August 25, 2022

Vicinity of RM11

September 29, 2022

RM11 DO Logger



Results – Hourly DO & Streamflow in Heath Creek, Summer 2023
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Results – Daily Average DO & Streamflow in Heath Creek, Summer 2023 
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Heath Creek Longitudinal Change on July 13, 2023
Distance from 
Main Dam (ft)

DO
(mg/L)

DO
% Saturation

Water 
Temperature (°C)

190 7.82 96.2 25.84

440 7.84 96.6 26.00

530 7.93 98.5 26.44

630 8.02 99.8 26.50

658 8.03 100.1 26.58

718 7.97 99.1 26.48

778 7.85 97.1 26.17

836 7.86 97.2 26.19

876 7.82 96.6 26.10

911 7.80 96.3 26.05

956 7.73 95.2 25.93

992 7.66 94.1 25.83

1,050 7.55 92.5 25.67

1,074 7.45 91.1 25.57

1,174 7.43 90.8 25.52

1,194 7.44 91.0 25.52

1,215 7.41 90.5 25.50

1,233 7.39 90.3 25.49

1,249 7.26 88.6 25.42
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Vertical Profiles of DO in the Lower Reservoir
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Minimum Flow Intake Monitoring – Aug 3-10, 2023
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Minimum Flow Intake Monitoring – Aug 31-Sep 6, 2023
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Summary of Key Preliminary Findings
‣ During the critical period (May-October) in 2022-2023 combined, 99.3% of 

the hourly DO measurements at station RM11 were > 4.0 mg/L
‣ 99.6% of the 260 days monitored at RM11 during the critical period in 2022-

2023 had a daily average DO concentration > 5.0 mg/L
‣ Heath Creek below the Main Dam met applicable DO water quality 

standards 100% of the time during the summer 2023 monitoring period
‣ DO levels in Heath Creek below the Main Dam were higher than those in 

the Lower Reservoir at the elevation of the minimum flow intake due to 
aeration of the minimum flow release

‣ Available evidence suggests that natural groundwater inflow from karst 
geology likely influences lower summer DO levels at station RM11 
compared to Heath Creek below the Main Dam
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Questions and Discussion



From: McCaslin, Tyler
To: Booth, Elizabeth
Cc: Jones, Craig; Barrows, Christina; Steven Layman; Kelly Kirven
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
Date: Wednesday, February 7, 2024 7:47:30 AM
Attachments: image002.png

image003.png
0498003 RM Water Quality Assessment 2nd Season_REVISED DRAFT_02-06-2024.pdf

Hi Liz,
 
Thank you very much for your feedback on our original draft of our water quality study report addendum
for our second season of studies. Based on our meeting and discussion a couple of weeks ago, we have
prepared a revised draft of the water quality assessment attached here for your review. This draft
connects our summer 2023 findings to the results from summer 2022. We’d like to work with you on the
language of these revisions prior to distribution to Wei, David, and DNR WRD.
 
If you could please take a look at this, and please let us know if you have any questions or additional
comments we would greatly appreciate it. We would be happy to schedule time to discuss via Teams if
that would be helpful.
 
Tyler McCaslin, PhD
Senior Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
 
 

 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 7:03 PM
To: 'Hedeen, David' <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
Hi David,
 
Thanks for offering up the dates. Tuesday, January 16 at 1:00 p.m. will work well for all of us. I’ll send
a calendar invite shortly.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs

mailto:tyler.mccaslin@opc.com
mailto:Elizabeth.Booth@dnr.ga.gov
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=9635130bdba24b2fbb665a108269f788-ce5b8fe6-41
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=8192f76fb3d94343a57ef41875d1b557-48cf106e-8a
mailto:Steven.Layman@KleinschmidtGroup.com
mailto:Kelly.Kirven@KleinschmidtGroup.com
mailto:tyler.mccaslin@opc.com
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1.0 INTRODUCTION 


This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  


The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 


As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 


2.1 Objectives 


The specific objectives of the second season of study during 2023 were to: 


• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 


• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 


2.2 Study Area 


The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 


3.1 Continuous Monitoring – Heath Creek 


Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 


A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 


3.2 Vertical Profile Monitoring Events – Lower Reservoir 


Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from 


 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. The outlet 
is 3 to 4 feet above the minimum tailrace pool level in Heath Creek. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 


Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  


 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  







 


February 2024 6 FERC No. 2725 


 


Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 


4.1 Continuous Monitoring – Heath Creek 


Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 


Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 


Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 


2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 


2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 


 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 


September 2023 


Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 
Heath 


Creek at 
Main Dam 


JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 


RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft to the downstream 
end of an open pool, then decreased almost linearly with increasing distance to a 
concentration of 7.26 mg/L at the station RM11 logger (Table 3). 


Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 


Distance from 
Main Dam 


(ft) 
DO 


(mg/L) 
DO 


% Saturation 


Water 
Temperature 


(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 


1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 


Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 


DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 


Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 
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5.0 DISCUSSION 


In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 


Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO. 


Heath Creek below the Main Dam met the applicable DO water quality standards 100 
percent of the time during the summer 2023 monitoring period, despite DO values in the 
Lower Reservoir at the elevation of the minimum flow intake falling below 4.0 mg/L on 
numerous occasions (Figures 10-17). This consistent trend indicated significant, constant 
aeration of the minimum flow release in falling several feet from the outlet into Heath 
Creek, which appears representative of the aeration provided by the minimum flow outlet 
during summer. The minimum hourly DO value reported below the Main Dam in July-
September 2023 was 5.47 mg/L, while the monthly average values ranged from 7.05 to 
7.33 mg/L (Table 2). 


Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and average DO concentrations in Heath Creek just below the Main Dam trended higher 
than those at downstream station RM11 (Table 2, Figures 3 and 4). The longitudinal profile 
collected in Heath Creek on July 13, 2023, showed that DO concentration decreased by 
0.77 mg/L over a downstream distance of approximately 600 ft. The project area is known 
to have karst geology, with several springs occurring near the Main Dam. Natural 
groundwater inflow therefore likely influences lower summer DO levels downstream at 
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station RM11, assuming the DO concentration of the groundwater is lower than surface 
waters.  


The physical habitat evaluation performed in Heath Creek downstream of the Main Dam 
during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). According to these investigations, karst 
aquifers in the Lower Reservoir area are characterized primarily by diffuse flow through 
limestone fractures and pores as opposed to conduit-like flow. Other springs occur nearby 
in the project area, as indicated by preconstruction investigations and the USGS 
hydrographic map, including Buffington Spring in the northern floodplain of Heath Creek 
downstream of the USGS gage. 


The low-DO events previously reported in July and August 2022 (Kleinschmidt 2023a) 
occurred during a period when flows in Heath Creek were low for a prolonged period, 
ranging from 1.77 to 2.39 cfs at the USGS gage. Similarly, the low-DO event on September 
3, 2023 occurred under dry conditions when Heath Creek flows averaged 2.31 to 2.36 cfs. 
Given that DO values in Heath Creek at the Main Dam ranged from 6.91 to 7.74 mg/L 
(7.24 mg/L average) on September 3, 2023, while DO values at station RM11 ranged from 
3.14 to 6.25 mg/L (4.68 mg/L average) on the same day, diffuse groundwater inflow along 
the streambed most likely explains the pronounced decrease in DO over such a short 
distance. The loggers at both stations were serviced every two weeks, were found to be 
within calibration specifications, and were free of biofouling. Monthly water chemistry 
samples collected at station RM 11 in July and August 2022 as part of the first year of 
monitoring (Kleinschmidt 2023a) had 5-day biochemical oxygen demand (BOD5) values 
below the detection limit, ruling out BOD as a potential causative factor. 
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6.0 SUMMARY AND CONCLUSIONS 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 


• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 


• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 


• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 


Following is a summary of key findings of this study: 


• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 


• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11. All instantaneous and daily average DO 
values in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, 
respectively, and met applicable water quality standards for DO. 


• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 


• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir in summer 2023 showed a trend of DO levels dropping after generation 
began and recovering after brief periods; nevertheless, the minimum flow release 
at the Main Dam met applicable DO water quality standards 100 percent of the 
time due to aeration of the release as it falls several feet into the creek. 
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• The low-DO events at station RM11 in summer 2022 and summer 2023 occurred 
under prolonged low flow conditions. The pronounced decline in DO concentration 
observed between Heath Creek below the Main Dam and station RM11 during the 
summer 2023 monitoring period indicates that the low-DO events in both 
summers were most likely caused by groundwater inflow along the streambed. 


• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11, especially during periods of 
low flow. 


The results of the water quality monitoring conducted in 2022-2023, including two 
summers, show that continuous minimum flow releases from the Main Dam meet 
applicable water quality standards 100 percent of the time due to significant, sustained 
aeration of the release, that infrequent low-DO events in summer occur during prolonged 
periods of low flow, and that these deviations are likely caused by natural groundwater 
inflow into Heath Creek downstream of the Main Dam.  
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1.0 INTRODUCTION 

This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  

The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 

As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 

OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 

2.1 Objectives 

The specific objectives of the second season of study during 2023 were to: 

• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 

• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 

2.2 Study Area 

The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 

3.1 Continuous Monitoring – Heath Creek 

Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 

A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 

3.2 Vertical Profile Monitoring Events – Lower Reservoir 

Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from 

 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. The outlet 
is 3 to 4 feet above the minimum tailrace pool level in Heath Creek. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 

Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  

 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  
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Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 

4.1 Continuous Monitoring – Heath Creek 

Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 

Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 

Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 

Minimum Average Maximum Minimum Average Maximum 

2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 

2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 

 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 

September 2023 

Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 

Minimum Average Maximum Minimum Average Maximum 
Heath 

Creek at 
Main Dam 

JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 

RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft to the downstream 
end of an open pool, then decreased almost linearly with increasing distance to a 
concentration of 7.26 mg/L at the station RM11 logger (Table 3). 

Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 

Distance from 
Main Dam 

(ft) 
DO 

(mg/L) 
DO 

% Saturation 

Water 
Temperature 

(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 

1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 

Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 

DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 

Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 
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5.0 DISCUSSION 

In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 

Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO. 

Heath Creek below the Main Dam met the applicable DO water quality standards 100 
percent of the time during the summer 2023 monitoring period, despite DO values in the 
Lower Reservoir at the elevation of the minimum flow intake falling below 4.0 mg/L on 
numerous occasions (Figures 10-17). This consistent trend indicated significant, constant 
aeration of the minimum flow release in falling several feet from the outlet into Heath 
Creek, which appears representative of the aeration provided by the minimum flow outlet 
during summer. The minimum hourly DO value reported below the Main Dam in July-
September 2023 was 5.47 mg/L, while the monthly average values ranged from 7.05 to 
7.33 mg/L (Table 2). 

Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and average DO concentrations in Heath Creek just below the Main Dam trended higher 
than those at downstream station RM11 (Table 2, Figures 3 and 4). The longitudinal profile 
collected in Heath Creek on July 13, 2023, showed that DO concentration decreased by 
0.77 mg/L over a downstream distance of approximately 600 ft. The project area is known 
to have karst geology, with several springs occurring near the Main Dam. Natural 
groundwater inflow therefore likely influences lower summer DO levels downstream at 
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station RM11, assuming the DO concentration of the groundwater is lower than surface 
waters.  

The physical habitat evaluation performed in Heath Creek downstream of the Main Dam 
during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). According to these investigations, karst 
aquifers in the Lower Reservoir area are characterized primarily by diffuse flow through 
limestone fractures and pores as opposed to conduit-like flow. Other springs occur nearby 
in the project area, as indicated by preconstruction investigations and the USGS 
hydrographic map, including Buffington Spring in the northern floodplain of Heath Creek 
downstream of the USGS gage. 

The low-DO events previously reported in July and August 2022 (Kleinschmidt 2023a) 
occurred during a period when flows in Heath Creek were low for a prolonged period, 
ranging from 1.77 to 2.39 cfs at the USGS gage. Similarly, the low-DO event on September 
3, 2023 occurred under dry conditions when Heath Creek flows averaged 2.31 to 2.36 cfs. 
Given that DO values in Heath Creek at the Main Dam ranged from 6.91 to 7.74 mg/L 
(7.24 mg/L average) on September 3, 2023, while DO values at station RM11 ranged from 
3.14 to 6.25 mg/L (4.68 mg/L average) on the same day, diffuse groundwater inflow along 
the streambed most likely explains the pronounced decrease in DO over such a short 
distance. The loggers at both stations were serviced every two weeks, were found to be 
within calibration specifications, and were free of biofouling. Monthly water chemistry 
samples collected at station RM 11 in July and August 2022 as part of the first year of 
monitoring (Kleinschmidt 2023a) had 5-day biochemical oxygen demand (BOD5) values 
below the detection limit, ruling out BOD as a potential causative factor. 
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6.0 SUMMARY AND CONCLUSIONS 

OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 

• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 

• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 

• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 

Following is a summary of key findings of this study: 

• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 

• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11. All instantaneous and daily average DO 
values in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, 
respectively, and met applicable water quality standards for DO. 

• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 

• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir in summer 2023 showed a trend of DO levels dropping after generation 
began and recovering after brief periods; nevertheless, the minimum flow release 
at the Main Dam met applicable DO water quality standards 100 percent of the 
time due to aeration of the release as it falls several feet into the creek. 
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• The low-DO events at station RM11 in summer 2022 and summer 2023 occurred 
under prolonged low flow conditions. The pronounced decline in DO concentration 
observed between Heath Creek below the Main Dam and station RM11 during the 
summer 2023 monitoring period indicates that the low-DO events in both 
summers were most likely caused by groundwater inflow along the streambed. 

• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11, especially during periods of 
low flow. 

The results of the water quality monitoring conducted in 2022-2023, including two 
summers, show that continuous minimum flow releases from the Main Dam meet 
applicable water quality standards 100 percent of the time due to significant, sustained 
aeration of the release, that infrequent low-DO events in summer occur during prolonged 
periods of low flow, and that these deviations are likely caused by natural groundwater 
inflow into Heath Creek downstream of the Main Dam.  
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 RM 11 versus the flow.  I would like to see if when the flows are low the DO at RM 11 is low and
above a certain flow the DO meets the criteria. 
 

From: McCaslin, Tyler <tyler.mccaslin@opc.com> 
Sent: Wednesday, February 7, 2024 7:47 AM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>
Cc: Jones, Craig <craig.jones@opc.com>; Barrows, Christina <christina.barrows@opc.com>; Klein
Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Klein Schmidt Group
(Kelly Kirven) <Kelly.Kirven@KleinschmidtGroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thank you very much for your feedback on our original draft of our water quality study report addendum
for our second season of studies. Based on our meeting and discussion a couple of weeks ago, we have
prepared a revised draft of the water quality assessment attached here for your review. This draft
connects our summer 2023 findings to the results from summer 2022. We’d like to work with you on the
language of these revisions prior to distribution to Wei, David, and DNR WRD.
 
If you could please take a look at this, and please let us know if you have any questions or additional
comments we would greatly appreciate it. We would be happy to schedule time to discuss via Teams if
that would be helpful.
 
Tyler McCaslin, PhD
Senior Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
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To: 'Hedeen, David' <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
Hi David,
 
Thanks for offering up the dates. Tuesday, January 16 at 1:00 p.m. will work well for all of us. I’ll send
a calendar invite shortly.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Hedeen, David <david.hedeen@dnr.ga.gov> 
Sent: Wednesday, January 3, 2024 4:09 PM
To: Jones, Craig <craig.jones@opc.com>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*
Craig – Below are times when the Liz, Wei, and I appear to have mutual availability within the next
two weeks:
 
Thursday, January 11 – 10 AM, 11 AM, 1 PM
Tuesday, January 16 – 1 PM
Wednesday, January 17 – 11 AM, 1 PM
 
Would any of those times be suitable? Thank you,
 
 
David Hedeen
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Manager – Wetlands Unit
Georgia Environmental Protection Division
7 Martin Luther King, Jr. Drive SW, Suite 450
Atlanta, GA 30334
 
david.hedeen@dnr.ga.gov
470-427-2730 (office)
678-483-2287 (cell)
 
 
 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Wednesday, January 3, 2024 3:39 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
I’ll let David and wei set up the meeting.  Thanks Liz
 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 3:38 PM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thanks for your quick review of the report. We are working to pull together responses to your
questions and will follow up as soon as possible.
 
In the meantime, please let us know what dates/times this month work for you, Wei, and David, and
we’ll be happy set something up to review the 2023 supplemental report and the DLA information.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
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Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Tuesday, January 2, 2024 1:32 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*

I have reviewed the report.  I would like to know how frequently the water quality monitors were
maintained? Could you provide the dates that the probes were switched out.   Is there a possibility
that there was algal growth on the DO probe that would explain the drop in DO observed at RM 11.
 Also,  I spoke with WRD about the low pH observed that may have been a result of excess algal due
to over fertilizing the reservoir.  If you have them, it would be helpful, to see pictures of the dam
outfall, the stream downstream of the dam, and the water quality monitor locations. 
 
Thanks Liz
 
From: Jones, Craig <craig.jones@opc.com> 
Sent: Tuesday, January 2, 2024 1:03 PM
To: Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Wei, David, and Liz,
 
Happy New Year, and I hope your holiday season went well.
 
As discussed last fall, I’m forwarding to you the preliminary, draft WQ assessment update that
addresses DO relative to the 2023 field season. Please feel free to forward to anyone else on your
team who should review. However, please note this report is still under review and subject to
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change, but I wanted to make sure you had it prior to the DLA comment deadline.
 
I’m also reaching out to see if we can schedule a meeting in the next couple of weeks, ideally before
mid-January, to discuss the draft report and any questions you may have related to the DLA prior to
filing comments. If you send me some possible dates/time, I’ll work on our end to coordinate a
meeting.
 
Best regards,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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From: McCaslin, Tyler
To: Booth, Elizabeth
Cc: Jones, Craig; Barrows, Christina; Steven Layman; Kelly Kirven
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
Date: Friday, February 23, 2024 12:02:00 PM
Attachments: image001.png

image002.png

Hey Liz,
 
We have a few figure edits to share/discuss and we were wondering if you had time for a 15-30 min call in
the next couple weeks.
 
I have our availability below:
 
Mon 2/26: 9:30-10:30
Tue 2/27: 8-9, 9:30-10:30
Mon 3/4: 9:30-11
Tue 3/5: 8-11
Thur 3/7: 9-10:30, 2-5
 
Thanks and looking forward to the chat.
 
-Tyler
 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Thursday, February 8, 2024 11:05 AM
To: McCaslin, Tyler <tyler.mccaslin@opc.com>
Cc: Jones, Craig <craig.jones@opc.com>; Barrows, Christina <christina.barrows@opc.com>; Klein
Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Klein Schmidt Group
(Kelly Kirven) <Kelly.Kirven@KleinschmidtGroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*
Not sure what the graph will show, but it might show something that would be helpful.
 

From: McCaslin, Tyler <tyler.mccaslin@opc.com> 
Sent: Thursday, February 8, 2024 10:57 AM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>
Cc: Jones, Craig <craig.jones@opc.com>; Barrows, Christina <christina.barrows@opc.com>; Klein
Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Klein Schmidt Group
(Kelly Kirven) <Kelly.Kirven@KleinschmidtGroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thank you so much for the feedback on this revision. We are working on how best to present that
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information in the report, and we will get back to you shortly.
 
-Tyler
 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Wednesday, February 7, 2024 3:13 PM
To: McCaslin, Tyler <tyler.mccaslin@opc.com>
Cc: Jones, Craig <craig.jones@opc.com>; Barrows, Christina <christina.barrows@opc.com>; Klein
Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Klein Schmidt Group
(Kelly Kirven) <Kelly.Kirven@KleinschmidtGroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*

The report looks good.  The only thing that I think may help is a graph of the DO data at the dam and
 RM 11 versus the flow.  I would like to see if when the flows are low the DO at RM 11 is low and
above a certain flow the DO meets the criteria. 
 

From: McCaslin, Tyler <tyler.mccaslin@opc.com> 
Sent: Wednesday, February 7, 2024 7:47 AM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>
Cc: Jones, Craig <craig.jones@opc.com>; Barrows, Christina <christina.barrows@opc.com>; Klein
Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Klein Schmidt Group
(Kelly Kirven) <Kelly.Kirven@KleinschmidtGroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thank you very much for your feedback on our original draft of our water quality study report addendum
for our second season of studies. Based on our meeting and discussion a couple of weeks ago, we have
prepared a revised draft of the water quality assessment attached here for your review. This draft
connects our summer 2023 findings to the results from summer 2022. We’d like to work with you on the
language of these revisions prior to distribution to Wei, David, and DNR WRD.
 
If you could please take a look at this, and please let us know if you have any questions or additional
comments we would greatly appreciate it. We would be happy to schedule time to discuss via Teams if
that would be helpful.
 
Tyler McCaslin, PhD
Senior Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
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From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 7:03 PM
To: 'Hedeen, David' <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
Hi David,
 
Thanks for offering up the dates. Tuesday, January 16 at 1:00 p.m. will work well for all of us. I’ll send
a calendar invite shortly.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Hedeen, David <david.hedeen@dnr.ga.gov> 
Sent: Wednesday, January 3, 2024 4:09 PM
To: Jones, Craig <craig.jones@opc.com>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*
Craig – Below are times when the Liz, Wei, and I appear to have mutual availability within the next
two weeks:
 
Thursday, January 11 – 10 AM, 11 AM, 1 PM
Tuesday, January 16 – 1 PM

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.opc.com%2F__%3B!!HWVSVPY!nZCnsfzaUcsX1SNE4xjhUOYHezXfa87ZNKGPgDiLtsd_y1299F6ltIMKRGVh-y3hoH6gvX95A35h5lGp5BUQho0eT8VS6EY%24&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C9f8d6e55766f4a3b4cca08dc34912358%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638443045190779044%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=CG3AEVyhfUnzKaiA8qYui3r487bEQCc6UMGUffEgyFc%3D&reserved=0
mailto:craig.jones@opc.com
mailto:david.hedeen@dnr.ga.gov
mailto:tyler.mccaslin@opc.com
mailto:christina.barrows@opc.com
mailto:Steven.Layman@Kleinschmidtgroup.com
mailto:Elizabeth.Booth@dnr.ga.gov
mailto:Wei.Zeng@dnr.ga.gov
mailto:craig.jones@opc.com
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.opc.com%2F__%3B!!HWVSVPY!nZCnsfzaUcsX1SNE4xjhUOYHezXfa87ZNKGPgDiLtsd_y1299F6ltIMKRGVh-y3hoH6gvX95A35h5lGp5BUQho0eT8VS6EY%24&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C9f8d6e55766f4a3b4cca08dc34912358%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638443045190793033%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=tJSO8QO4BFinZsNijFiEQVqKr7eefCMANRlEKCtoxUY%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.opc.com%2F__%3B!!HWVSVPY!nZCnsfzaUcsX1SNE4xjhUOYHezXfa87ZNKGPgDiLtsd_y1299F6ltIMKRGVh-y3hoH6gvX95A35h5lGp5BUQho0eT8VS6EY%24&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C9f8d6e55766f4a3b4cca08dc34912358%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638443045190801600%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=LUfWJx4VSlX1F%2FYMCtonnuBmOpkEcJ0n%2B%2FbhOt0fdkc%3D&reserved=0
mailto:david.hedeen@dnr.ga.gov
mailto:craig.jones@opc.com
mailto:tyler.mccaslin@opc.com
mailto:christina.barrows@opc.com
mailto:Steven.Layman@Kleinschmidtgroup.com
mailto:Elizabeth.Booth@dnr.ga.gov
mailto:Wei.Zeng@dnr.ga.gov


Wednesday, January 17 – 11 AM, 1 PM
 
Would any of those times be suitable? Thank you,
 
 
David Hedeen
Manager – Wetlands Unit
Georgia Environmental Protection Division
7 Martin Luther King, Jr. Drive SW, Suite 450
Atlanta, GA 30334
 
david.hedeen@dnr.ga.gov
470-427-2730 (office)
678-483-2287 (cell)
 
 
 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Wednesday, January 3, 2024 3:39 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
I’ll let David and wei set up the meeting.  Thanks Liz
 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 3:38 PM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thanks for your quick review of the report. We are working to pull together responses to your
questions and will follow up as soon as possible.
 
In the meantime, please let us know what dates/times this month work for you, Wei, and David, and
we’ll be happy set something up to review the 2023 supplemental report and the DLA information.
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Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Tuesday, January 2, 2024 1:32 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*

I have reviewed the report.  I would like to know how frequently the water quality monitors were
maintained? Could you provide the dates that the probes were switched out.   Is there a possibility
that there was algal growth on the DO probe that would explain the drop in DO observed at RM 11.
 Also,  I spoke with WRD about the low pH observed that may have been a result of excess algal due
to over fertilizing the reservoir.  If you have them, it would be helpful, to see pictures of the dam
outfall, the stream downstream of the dam, and the water quality monitor locations. 
 
Thanks Liz
 
From: Jones, Craig <craig.jones@opc.com> 
Sent: Tuesday, January 2, 2024 1:03 PM
To: Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Wei, David, and Liz,
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Happy New Year, and I hope your holiday season went well.
 
As discussed last fall, I’m forwarding to you the preliminary, draft WQ assessment update that
addresses DO relative to the 2023 field season. Please feel free to forward to anyone else on your
team who should review. However, please note this report is still under review and subject to
change, but I wanted to make sure you had it prior to the DLA comment deadline.
 
I’m also reaching out to see if we can schedule a meeting in the next couple of weeks, ideally before
mid-January, to discuss the draft report and any questions you may have related to the DLA prior to
filing comments. If you send me some possible dates/time, I’ll work on our end to coordinate a
meeting.
 
Best regards,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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Meeting Summary 
Rocky Mountain Relicensing Draft Water Quality Study Update Meeting with 
Georgia Department of Natural Resources Environmental Protection Division 

 

Date and Time:  Tuesday, February 27, 2024, 8:00 am 

Location:  Virtual meeting on Microsoft Teams 

Participants: 

Elizabeth Booth, Georgia Department of Natural Resources Environmental Protection 
Division (GEPD) 
Craig Jones, Oglethorpe Power Corporation (OPC) 
Tyler McCaslin, OPC 
Christina Barrows, OPC 
Jason Moak, Kleinschmidt Associates 
Steve Layman, Kleinschmidt Associates 

Prepared by:  Steve Layman 

Meeting Summary 

OPC met with GEPD to discuss revised and new water quality plots (attached) depicting summer 
2022 and summer 2023 dissolved oxygen (DO) monitoring data and streamflow, and 
precipitation data (attached) to help evaluate groundwater inflow as a factor potentially 
contributing to occasional summer DO excursions in Heath Creek about 1,000 feet downstream 
of the Main Dam. These figures are to be incorporated into OPC’s Water Quality Assessment 
Study Report Addendum, which will be filed with the Final License Application. 
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Revised Figure 3 – Heath Creek Hourly Dissolved Oxygen and 
Streamflow from July 2023 to September 2023
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New Figure - Hourly Dissolved Oxygen and Streamflow in Heath Creek at 
Station RM11 in Summer 2022 and Summer 2023
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New Figure – Daily Average Dissolved Oxygen and Streamflow in Heath Creek 
in Summer 2022 and Summer 2023
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Monthly Precipitation in 2022 and 2023
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20232022Month
1.453.96May
3.231.35June
8.303.29July
3.843.20August
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12.146.49July-August Total
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From: McCaslin, Tyler
To: "Bauer, Eric F"
Cc: Steven Layman; Barrows, Christina; Jason Moak; Jones, Craig
Subject: RE: [EXTERNAL] Informal Meeting with OPC Re. Rocky Mountain Comments
Date: Monday, March 11, 2024 12:22:42 PM
Attachments: image001.png

image002.png
0498003 RM Water Quality Assessment 2nd Season_REVISED DRAFT_03-11-2024.pdf

Hi Eric,
 
I’ve attached a draft of our addendum to the water quality report in the DLA which includes findings from
summer 2023.
 
Looking forward to our discussion, and please let us know if you have any questions.
 
Tyler McCaslin, PhD
Senior Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
 
 

 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Monday, March 11, 2024 10:38 AM
To: 'Bauer, Eric F' <eric_bauer@fws.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Klein Schmidt Group (Steven Layman)
<Steven.Layman@Kleinschmidtgroup.com>; Barrows, Christina <christina.barrows@opc.com>
Subject: RE: [EXTERNAL] Informal Meeting with OPC Re. Rocky Mountain Comments
 
Great. Thanks for the quick response. We’ll coordinate offline and then send you an invite. We’ll also
send a draft year two report for your review prior to the meeting. Best, cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Bauer, Eric F <eric_bauer@fws.gov> 
Sent: Monday, March 11, 2024 10:34 AM
To: Jones, Craig <craig.jones@opc.com>

mailto:tyler.mccaslin@opc.com
mailto:eric_bauer@fws.gov
mailto:Steven.Layman@KleinschmidtGroup.com
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=8192f76fb3d94343a57ef41875d1b557-48cf106e-8a
mailto:Jason.Moak@KleinschmidtGroup.com
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=9635130bdba24b2fbb665a108269f788-ce5b8fe6-41
mailto:tyler.mccaslin@opc.com
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.opc.com%2F&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C950ffa61647d4815d4d708dc41e7617c%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638457709616765491%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=EWFtzRAFUBmzFXYgTKjdgnfoejFQkEdxJizYHm61s74%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.opc.com%2F&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C950ffa61647d4815d4d708dc41e7617c%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638457709616779113%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=sW7nvO6mTxMnnis5e%2FPCUb6%2Fe2oRHnnKKom%2BvJeG%2Fr0%3D&reserved=0
mailto:craig.jones@opc.com
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.opc.com%2F&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C950ffa61647d4815d4d708dc41e7617c%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638457709616787056%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=GB3a48MZkMZVAEjt6aG3liOQ%2FKzzK%2FSZLJ1Pg5DBCks%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.opc.com%2F&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7C950ffa61647d4815d4d708dc41e7617c%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638457709616793159%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=lpKmW9MesyoGYPXFhaBPjfTtn5a6439aDDcCpmD%2FDVQ%3D&reserved=0
mailto:eric_bauer@fws.gov
mailto:craig.jones@opc.com





 
 


 


Kleinschmidtgroup.com 


DRAFT STUDY REPORT ADDENDUM 


WATER QUALITY 
ASSESSMENT STUDY REPORT 
 
ROCKY MOUNTAIN PUMPED STORAGE HYDROELECTRIC 
PROJECT 
(FERC NO. 2725) 


Prepared for: 


Oglethorpe Power Corporation 
 
Prepared by: 


Kleinschmidt Associates  
 
March 2024 







 


March 2024 i FERC No. 2725 


TABLE OF CONTENTS 


1.0 INTRODUCTION ................................................................................................................................ 1 


2.0 OBJECTIVES AND STUDY AREA ................................................................................................... 3 
2.1 Objectives .............................................................................................................................. 3 
2.2 Study Area ............................................................................................................................. 3 


3.0 METHODOLOGY ............................................................................................................................... 4 
3.1 Continuous Monitoring – Heath Creek ....................................................................... 4 
3.2 Vertical Profile Monitoring Events – Lower Reservoir ........................................... 4 


4.0 RESULTS ............................................................................................................................................... 7 
4.1 Continuous Monitoring – Heath Creek ....................................................................... 7 
4.2 Vertical Profiles ................................................................................................................. 12 
4.3 Minimum Flow Intake Monitoring ............................................................................. 17 


5.0 DISCUSSION .................................................................................................................................... 27 


6.0 SUMMARY AND CONCLUSIONS ............................................................................................. 34 


7.0 REFERENCES .................................................................................................................................... 36 
 


LIST OF TABLES 


Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 ................................ 7 


Table 2 Summary and Comparison of Dissolved Oxygen and Water Temperature at 
Heath Creek Monitoring Sites from July 2023 to September 2023 ................. 8 


Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on July 
13, 2023 ............................................................................................................................... 11 


 


LIST OF FIGURES 


Figure 1 Project Boundary Map ..................................................................................................... 2 
Figure 2 Water Quality Monitoring Locations .......................................................................... 6 
Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to 


September 2023 ................................................................................................................. 9 
Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 


2023 to September 2023 .............................................................................................. 10 
Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the Lower 


Reservoir on July 13, 2023 ............................................................................................ 13 







 


March 2024 ii FERC No. 2725 


Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the Lower 
Reservoir on August 17, 2023 ..................................................................................... 14 


Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the Lower 
Reservoir on September 6, 2023 ................................................................................ 15 


Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the Lower 
Reservoir on September 19, 2023 .............................................................................. 16 


Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 ............................. 18 
Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 ......................... 19 
Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 ...................... 20 
Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 ...................... 21 
Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 ...................... 22 
Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 .. 23 
Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 ................. 24 
Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 ............... 25 
Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 ............... 26 
Figure 18 Daily Average Dissolved Oxygen and Streamflow in Heath Creek in Summer 


2022 and Summer 2023 ................................................................................................ 30 
Figure 19 Hourly Dissolved Oxygen and Streamflow in Heath Creek at RM11 in 


Summer 2022 and Summer 2023 .............................................................................. 31 
Figure 20 Heath Creek Streamflow and Precipitation in May to October 2022 ........... 32 
Figure 21 Heath Creek Streamflow and Precipitation in May to October 2023 ........... 33 
 
 







 


March 2024 1 FERC No. 2725 


1.0 INTRODUCTION 


This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  


The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 


As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 


 


 







 


March 2024 3 FERC No. 2725 


2.0 OBJECTIVES AND STUDY AREA 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 


2.1 Objectives 


The specific objectives of the second season of study during 2023 were to: 


• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 


• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 


2.2 Study Area 


The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 


3.1 Continuous Monitoring – Heath Creek 


Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 


A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 


3.2 Vertical Profile Monitoring Events – Lower Reservoir 


Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from 


 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. The outlet 
is 3 to 4 feet above the minimum tailrace pool level in Heath Creek. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 


Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  


 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  
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Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 


4.1 Continuous Monitoring – Heath Creek 


Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 


Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 


Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 


2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 


2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 


 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 


September 2023 


Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 
Heath 


Creek at 
Main Dam 


JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 


RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft to the downstream 
end of an open pool, then decreased almost linearly with increasing distance to a 
concentration of 7.26 mg/L at the station RM11 logger (Table 3). 


Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 


Distance from 
Main Dam 


(ft) 
DO 


(mg/L) 
DO 


% Saturation 


Water 
Temperature 


(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 


1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 


Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 


DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 


Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 


 


685


690


695


700


705


710


0


1


2


3


4


5


6


7


8


9


9/20/2023 0:00 9/22/2023 0:00 9/24/2023 0:00 9/26/2023 0:00 9/28/2023 0:00 9/30/2023 0:00


Lo
w


er
 R


es
er


vo
ir 


El
ev


at
io


n 
(ft


)


Di
ss


ol
ve


d 
O


xy
ge


n 
(m


g/
L)


Intake DO Heath Creek DO @ Main Dam Lower Reservoir Elev.







 


March 2024 27 FERC No. 2725 


5.0 DISCUSSION 


In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 


Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO.  


Heath Creek below the Main Dam met the applicable DO water quality standards 100 
percent of the time during the summer 2023 monitoring period, despite DO values in the 
Lower Reservoir at the elevation of the minimum flow intake falling below 4.0 mg/L on 
numerous occasions (Figures 10-17). This consistent trend indicated significant, constant 
aeration of the minimum flow release in falling several feet from the outlet into Heath 
Creek, which appears representative of the aeration provided by the minimum flow outlet 
during summer. The minimum hourly DO value reported below the Main Dam in July-
September 2023 was 5.47 mg/L, while the monthly average values ranged from 7.05 to 
7.33 mg/L (Table 2). 


Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and daily average DO concentrations in Heath Creek just below the Main Dam trended 
higher than those at downstream station RM11 (Table 2, Figures 3 and 4). Figure 18 shows 
higher daily average DO values in Heath Creek below the Main Dam in 2023 than at RM11 
in summer 2022 and summer 2023, especially in August to early September 2023. The 
longitudinal profile collected in Heath Creek on July 13, 2023, showed that DO 
concentration decreased by 0.77 mg/L over a downstream distance of approximately 600 
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ft (Table 3). The project area is known to have karst geology, with several springs occurring 
near the Main Dam. Natural groundwater inflow therefore likely influences lower summer 
DO levels downstream at station RM11, assuming the DO concentration of the 
groundwater is lower than surface waters.  


The physical habitat evaluation performed in Heath Creek downstream of the Main Dam 
during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). According to these investigations, karst 
aquifers in the Lower Reservoir area are characterized primarily by diffuse flow through 
limestone fractures and pores as opposed to conduit-like flow. Other springs occur nearby 
in the project area, as indicated by preconstruction investigations and the USGS 
hydrographic map, including Buffington Spring in the northern floodplain of Heath Creek 
downstream of the USGS gage. 


The low-DO events previously reported in July and August 2022 at station RM11 
(Kleinschmidt 2023a) occurred during a period when flows in Heath Creek were low for a 
prolonged period, ranging from 1.77 to 2.39 cfs at the USGS gage. Similarly, the low-DO 
event at RM11 on September 3, 2023 occurred under dry conditions when Heath Creek 
flows averaged 2.31 to 2.36 cfs. Figure 19 plots hourly DO at station RM11 and streamflow 
for summer 2022 and summer 2023 showing that lower DO values occurred during 
prolonged low-flow periods. Given that DO values in Heath Creek at the Main Dam ranged 
from 6.91 to 7.74 mg/L (7.24 mg/L average) on September 3, 2023, while DO values at 
station RM11 ranged from 3.14 to 6.25 mg/L (4.68 mg/L average) on the same day, diffuse 
groundwater inflow along the streambed most likely explains the pronounced decrease 
in DO over such a short distance. The loggers at both stations were serviced every two 
weeks, were found to be within calibration specifications, and were free of biofouling. 
Monthly water chemistry samples collected at station RM11 in July and August 2022 as 
part of the first year of monitoring (Kleinschmidt 2023a) had 5-day biochemical oxygen 
demand (BOD5) values below the detection limit, ruling out BOD as a potential causative 
factor. 


Additionally, summer DO conditions at station RM11 appear to be related to precipitation 
and its effect on streamflow and not project operations. Precipitation data from the 
nearby Richard B. Russell Airport (6 miles east of the Project) were obtained from the 
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National Oceanic and Atmospheric Administration (NOAA 2024) and plotted versus 
streamflow for 2022 and 2023 in Figure 20 and Figure 21, respectively. These figures 
demonstrate how lack of precipitation resulted in low, stable to steadily decreasing 
streamflows that preceded the DO excursions at RM11 in July-August 2022 and early 
September 2023. 
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Figure 18 Daily Average Dissolved Oxygen and Streamflow in Heath Creek in Summer 2022 and Summer 2023 
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Figure 19 Hourly Dissolved Oxygen and Streamflow in Heath Creek at RM11 in Summer 2022 and Summer 2023 
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Figure 20 Heath Creek Streamflow and Precipitation in May to October 2022 
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Figure 21 Heath Creek Streamflow and Precipitation in May to October 2023 
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6.0 SUMMARY AND CONCLUSIONS 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 


• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 


• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 


• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 


Following is a summary of key findings of this study: 


• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 


• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11. All instantaneous and daily average DO 
values in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, 
respectively, and met applicable water quality standards for DO. 


• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 


• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir in summer 2023 showed a trend of DO levels dropping after generation 
began and recovering after brief periods; nevertheless, the minimum flow release 
at the Main Dam met applicable DO water quality standards 100 percent of the 
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time due to significant, sustained aeration of the release as it falls several feet into 
the creek. 


• The low-DO events at station RM11 in summer 2022 and summer 2023 occurred 
under prolonged low flow conditions. The pronounced decline in DO concentration 
observed between Heath Creek below the Main Dam and station RM11 during the 
summer 2023 monitoring period indicates that the low-DO events in both 
summers were most likely caused by groundwater inflow along the streambed. 


• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11, especially during periods of 
low flow. 


The results of the water quality monitoring conducted in 2022-2023, including two 
summers, show that continuous minimum flow releases from the Main Dam meet 
applicable water quality standards 100 percent of the time due to significant, sustained 
aeration of the release, that infrequent low-DO events in summer occur during prolonged 
periods of low flow due to low rainfall, and that these deviations are likely caused by 
natural groundwater inflow into Heath Creek downstream of the Main Dam.  
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Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Klein Schmidt Group (Steven Layman)
<Steven.Layman@Kleinschmidtgroup.com>; Barrows, Christina <christina.barrows@opc.com>
Subject: Re: [EXTERNAL] Informal Meeting with OPC Re. Rocky Mountain Comments
 

*External E-Mail*

Craig,
 
Sure, I'm free today after 2 or anytime tomorrow and Wednesday. Otherwise I'll be in
other meetings or gone all of next week for a workshop but back on the 25th. Thanks!
 
-Eric
 
Eric Bauer (he/him)
Fish and Wildlife Biologist

Georgia Ecological Services

US Fish and Wildlife Service

RG Stephens, Jr. Federal Building

355 East Hancock Avenue, Room 320

Athens, GA 30601

Office: 706-535-2103

Teams: eric_bauer@fws.gov (preferred)

 

http://www.fws.gov/athens

Follow us on Facebook! https://www.facebook.com/GeorgiaFieldOffice

From: Jones, Craig <craig.jones@opc.com>
Sent: Monday, March 11, 2024 10:28 AM
To: Bauer, Eric F <eric_bauer@fws.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Klein Schmidt Group (Steven Layman)
<Steven.Layman@Kleinschmidtgroup.com>; Barrows, Christina <christina.barrows@opc.com>
Subject: [EXTERNAL] Informal Meeting with OPC Re. Rocky Mountain Comments
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or responding.  

 

Hi Eric,
 
Thank you for the comments on the Rocky Mountain DLA. I’m reaching out to see if we can schedule
a meeting this week or early next week to discuss your comments in light of the year two DO study
results? We’d like to walk through those findings with you since they may address most, if not all, of
your DLA comments.
 
Can you give us some potential dates/times that work for you?
 
Best,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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From: McCaslin, Tyler
To: "Hedeen, David"; Zeng, Wei; Booth, Elizabeth
Cc: Jones, Craig; Barrows, Christina; Steven Layman; Jason Moak
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
Date: Monday, March 11, 2024 12:58:04 PM
Attachments: image002.png

image003.png
0498003 RM Water Quality Assessment 2nd Season_REVISED DRAFT_03-11-2024.pdf

Hi Liz, Wei, and David,
 
I’ve attached an updated draft of the water quality addendum including additional studies performed in
summer 2023 after working closely with Liz on the figures.
 
Please let us know if you have any questions or if we can provide any further clarification. We’d be happy
to schedule a discussion if necessary.
 
Tyler McCaslin, PhD
Senior Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
 
 

 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 7:03 PM
To: 'Hedeen, David' <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
Hi David,
 
Thanks for offering up the dates. Tuesday, January 16 at 1:00 p.m. will work well for all of us. I’ll send
a calendar invite shortly.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
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1.0 INTRODUCTION 


This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  


The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 


As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 


2.1 Objectives 


The specific objectives of the second season of study during 2023 were to: 


• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 


• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 


2.2 Study Area 


The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 


3.1 Continuous Monitoring – Heath Creek 


Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 


A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 


3.2 Vertical Profile Monitoring Events – Lower Reservoir 


Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from 


 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. The outlet 
is 3 to 4 feet above the minimum tailrace pool level in Heath Creek. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 
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the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 


Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  


 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  
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Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 


4.1 Continuous Monitoring – Heath Creek 


Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 


Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 


Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 


2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 


2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 


 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 


September 2023 


Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 


Minimum Average Maximum Minimum Average Maximum 
Heath 


Creek at 
Main Dam 


JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 


RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft to the downstream 
end of an open pool, then decreased almost linearly with increasing distance to a 
concentration of 7.26 mg/L at the station RM11 logger (Table 3). 


Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 


Distance from 
Main Dam 


(ft) 
DO 


(mg/L) 
DO 


% Saturation 


Water 
Temperature 


(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 


1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 


Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 


Lower Reservoir on September 19, 2023  
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4.3 Minimum Flow Intake Monitoring 


DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 


Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 
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5.0 DISCUSSION 


In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 


Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO.  


Heath Creek below the Main Dam met the applicable DO water quality standards 100 
percent of the time during the summer 2023 monitoring period, despite DO values in the 
Lower Reservoir at the elevation of the minimum flow intake falling below 4.0 mg/L on 
numerous occasions (Figures 10-17). This consistent trend indicated significant, constant 
aeration of the minimum flow release in falling several feet from the outlet into Heath 
Creek, which appears representative of the aeration provided by the minimum flow outlet 
during summer. The minimum hourly DO value reported below the Main Dam in July-
September 2023 was 5.47 mg/L, while the monthly average values ranged from 7.05 to 
7.33 mg/L (Table 2). 


Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and daily average DO concentrations in Heath Creek just below the Main Dam trended 
higher than those at downstream station RM11 (Table 2, Figures 3 and 4). Figure 18 shows 
higher daily average DO values in Heath Creek below the Main Dam in 2023 than at RM11 
in summer 2022 and summer 2023, especially in August to early September 2023. The 
longitudinal profile collected in Heath Creek on July 13, 2023, showed that DO 
concentration decreased by 0.77 mg/L over a downstream distance of approximately 600 
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ft (Table 3). The project area is known to have karst geology, with several springs occurring 
near the Main Dam. Natural groundwater inflow therefore likely influences lower summer 
DO levels downstream at station RM11, assuming the DO concentration of the 
groundwater is lower than surface waters.  


The physical habitat evaluation performed in Heath Creek downstream of the Main Dam 
during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). According to these investigations, karst 
aquifers in the Lower Reservoir area are characterized primarily by diffuse flow through 
limestone fractures and pores as opposed to conduit-like flow. Other springs occur nearby 
in the project area, as indicated by preconstruction investigations and the USGS 
hydrographic map, including Buffington Spring in the northern floodplain of Heath Creek 
downstream of the USGS gage. 


The low-DO events previously reported in July and August 2022 at station RM11 
(Kleinschmidt 2023a) occurred during a period when flows in Heath Creek were low for a 
prolonged period, ranging from 1.77 to 2.39 cfs at the USGS gage. Similarly, the low-DO 
event at RM11 on September 3, 2023 occurred under dry conditions when Heath Creek 
flows averaged 2.31 to 2.36 cfs. Figure 19 plots hourly DO at station RM11 and streamflow 
for summer 2022 and summer 2023 showing that lower DO values occurred during 
prolonged low-flow periods. Given that DO values in Heath Creek at the Main Dam ranged 
from 6.91 to 7.74 mg/L (7.24 mg/L average) on September 3, 2023, while DO values at 
station RM11 ranged from 3.14 to 6.25 mg/L (4.68 mg/L average) on the same day, diffuse 
groundwater inflow along the streambed most likely explains the pronounced decrease 
in DO over such a short distance. The loggers at both stations were serviced every two 
weeks, were found to be within calibration specifications, and were free of biofouling. 
Monthly water chemistry samples collected at station RM11 in July and August 2022 as 
part of the first year of monitoring (Kleinschmidt 2023a) had 5-day biochemical oxygen 
demand (BOD5) values below the detection limit, ruling out BOD as a potential causative 
factor. 


Additionally, summer DO conditions at station RM11 appear to be related to precipitation 
and its effect on streamflow and not project operations. Precipitation data from the 
nearby Richard B. Russell Airport (6 miles east of the Project) were obtained from the 
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National Oceanic and Atmospheric Administration (NOAA 2024) and plotted versus 
streamflow for 2022 and 2023 in Figure 20 and Figure 21, respectively. These figures 
demonstrate how lack of precipitation resulted in low, stable to steadily decreasing 
streamflows that preceded the DO excursions at RM11 in July-August 2022 and early 
September 2023. 
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Figure 18 Daily Average Dissolved Oxygen and Streamflow in Heath Creek in Summer 2022 and Summer 2023 
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Figure 19 Hourly Dissolved Oxygen and Streamflow in Heath Creek at RM11 in Summer 2022 and Summer 2023 
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Figure 20 Heath Creek Streamflow and Precipitation in May to October 2022 
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Figure 21 Heath Creek Streamflow and Precipitation in May to October 2023 
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6.0 SUMMARY AND CONCLUSIONS 


OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 


• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 


• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 


• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 


Following is a summary of key findings of this study: 


• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 


• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11. All instantaneous and daily average DO 
values in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, 
respectively, and met applicable water quality standards for DO. 


• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 


• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir in summer 2023 showed a trend of DO levels dropping after generation 
began and recovering after brief periods; nevertheless, the minimum flow release 
at the Main Dam met applicable DO water quality standards 100 percent of the 
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time due to significant, sustained aeration of the release as it falls several feet into 
the creek. 


• The low-DO events at station RM11 in summer 2022 and summer 2023 occurred 
under prolonged low flow conditions. The pronounced decline in DO concentration 
observed between Heath Creek below the Main Dam and station RM11 during the 
summer 2023 monitoring period indicates that the low-DO events in both 
summers were most likely caused by groundwater inflow along the streambed. 


• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11, especially during periods of 
low flow. 


The results of the water quality monitoring conducted in 2022-2023, including two 
summers, show that continuous minimum flow releases from the Main Dam meet 
applicable water quality standards 100 percent of the time due to significant, sustained 
aeration of the release, that infrequent low-DO events in summer occur during prolonged 
periods of low flow due to low rainfall, and that these deviations are likely caused by 
natural groundwater inflow into Heath Creek downstream of the Main Dam.  
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From: Hedeen, David <david.hedeen@dnr.ga.gov> 
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Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*
Craig – Below are times when the Liz, Wei, and I appear to have mutual availability within the next
two weeks:
 
Thursday, January 11 – 10 AM, 11 AM, 1 PM
Tuesday, January 16 – 1 PM
Wednesday, January 17 – 11 AM, 1 PM
 
Would any of those times be suitable? Thank you,
 
 
David Hedeen
Manager – Wetlands Unit
Georgia Environmental Protection Division
7 Martin Luther King, Jr. Drive SW, Suite 450
Atlanta, GA 30334
 
david.hedeen@dnr.ga.gov
470-427-2730 (office)
678-483-2287 (cell)
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From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 3:38 PM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
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Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thanks for your quick review of the report. We are working to pull together responses to your
questions and will follow up as soon as possible.
 
In the meantime, please let us know what dates/times this month work for you, Wei, and David, and
we’ll be happy set something up to review the 2023 supplemental report and the DLA information.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*
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maintained? Could you provide the dates that the probes were switched out.   Is there a possibility
that there was algal growth on the DO probe that would explain the drop in DO observed at RM 11.
 Also,  I spoke with WRD about the low pH observed that may have been a result of excess algal due
to over fertilizing the reservoir.  If you have them, it would be helpful, to see pictures of the dam
outfall, the stream downstream of the dam, and the water quality monitor locations. 
 
Thanks Liz
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Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Wei, David, and Liz,
 
Happy New Year, and I hope your holiday season went well.
 
As discussed last fall, I’m forwarding to you the preliminary, draft WQ assessment update that
addresses DO relative to the 2023 field season. Please feel free to forward to anyone else on your
team who should review. However, please note this report is still under review and subject to
change, but I wanted to make sure you had it prior to the DLA comment deadline.
 
I’m also reaching out to see if we can schedule a meeting in the next couple of weeks, ideally before
mid-January, to discuss the draft report and any questions you may have related to the DLA prior to
filing comments. If you send me some possible dates/time, I’ll work on our end to coordinate a
meeting.
 
Best regards,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
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1.0 INTRODUCTION 

This Study Report Addendum presents the results of water quality monitoring conducted 
in July-September 2023 for the Oglethorpe Power Corporation (An Electric Membership 
Corporation) (OPC) Water Quality Assessment Study for Federal Energy Regulatory 
Commission (FERC) relicensing of the Rocky Mountain Pumped Storage Hydroelectric 
Project (FERC No. 2725) (Rocky Mountain Project, the Project). These results supplement 
those findings provided in the Water Quality Assessment Study Report (Kleinschmidt 
2023a) filed by OPC on November 17, 2023 with the Draft License Application and bring 
the study to a conclusion.  

The Water Quality Assessment Study was conducted according to OPC’s Final Study Plan 
for the Project distributed in August 2022 (OPC 2022; Kleinschmidt 2023a). The 1-year 
study included monthly water chemistry sampling at four stations and continuous 
monitoring of dissolved oxygen (DO) and water temperature in Heath Creek downstream 
of the Main Dam from June 2022 to June 2023. Based on meetings held with the Georgia 
Department of Natural Resources (GDNR) Environmental Protection Division, GDNR 
Wildlife Resources Division, and U.S. Fish and Wildlife Service in May-June 2023 regarding 
the preliminary study results, OPC conducted a second season of DO monitoring during 
July 2023-September 2023 to investigate potential causes of intermittent instances of DO 
concentrations falling below 4.0 milligrams per liter (mg/L) in Heath Creek. 

As presented in the Water Quality Assessment Study Report (Kleinschmidt 2023a) and 
discussed in the agency meetings, hourly monitoring data collected in Heath Creek at 
station RM11 downstream of the Main Dam (Figure 1) documented several instances of 
DO concentrations falling below the instantaneous minimum criterion of 4.0 mg/L for 
short periods (1-5 hours) during July 2022 and August 2022. The deviations occurred upon 
the start of generation when flow releases from the Main Dam approximated or 
approached the continuous minimum flow of 1.2 cubic feet per second (cfs). Overall, 
monitoring in Heath Creek between June 2022 and October 2022 found that the daily 
average DO concentration was always greater than the daily average minimum criterion 
of 5.0 mg/L and hourly values were 4.0 mg/L or greater 98.5 percent of the time. 
Nevertheless, OPC proposed during the agency meetings to conduct a second season of 
water quality monitoring during July 2023-September 2023 to investigate potential 
causes of the infrequent DO deviations below 4.0 mg/L in Heath Creek downstream of 
the Main Dam.  
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Figure 1 Project Boundary Map 
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2.0 OBJECTIVES AND STUDY AREA 

OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent and short-duration low-DO events observed during 
July 2022 and August 2022. This was accomplished using a combination of methods in 
Heath Creek and the Lower Reservoir as described in Section 3.0. 

2.1 Objectives 

The specific objectives of the second season of study during 2023 were to: 

• Collect water quality data to potentially explain the mechanism(s) by which 
intermittent and short-duration low-DO events occur in Heath Creek, as 
documented during July 2022-August 2022. 

• Develop water quality information sufficient for analyzing the effects of project 
operation and maintenance on water quality in the license application. 

2.2 Study Area 

The study area included the Lower Reservoir near the Main Dam and Heath Creek from 
the Main Dam downstream to U.S. Geological Survey (USGS) Gage No. 02388320 (Heath 
Creek near Armuchee, GA), located about 0.3 mile downstream of the Main Dam. 
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3.0 METHODOLOGY 

3.1 Continuous Monitoring – Heath Creek 

Hourly measurements of water temperature and DO in Heath Creek approximately 1,000 
feet (ft) downstream of the Main Dam (station RM11) were continued from late June 2023 
(end of first study season) through September 2023 (Figure 2). A second HOBO DO logger 
(Onset Computer Corp.) was deployed in Heath Creek approximately 190 ft downstream 
of the Main Dam1 and set to record measurements of water temperature and DO at hourly 
intervals. The loggers were cleaned, downloaded, and checked for accuracy at two-week 
intervals. The continuous monitoring extended through September 2023 because 
representative data were not collected in September 2022 due to an extreme high-flow 
event that caused the logger to become buried in sediment. By October 2022, hourly DO 
values were continuously above 4.0 mg/L, ranging from 6.74 to 9.26 mg/L. 

A linear stream distance of approximately 1,100 ft separated the DO logger near the Main 
Dam and the DO logger downstream at station RM11. To characterize potential 
longitudinal change in DO concentrations between these sites, DO measurements were 
taken at mid-depth with a YSI EXO3 sonde at numerous intervals, beginning at the dam 
and moving downstream, on July 13, 2023, a seasonally hot, dry summer day. 

3.2 Vertical Profile Monitoring Events – Lower Reservoir 

Four vertical profile monitoring events were conducted during July 2023 through 
September 2023 (specifically on July 12-13, August 17, September 6, and September 19) 
in the Lower Reservoir near the Main Dam during seasonally hot, dry weather when 
releases from the Main Dam approximated or approached the 1.2-cfs minimum flow. 
During the first event (July 12-13), a multiparameter sonde was deployed from the top of 
the Main Dam and suspended via rope into the reservoir at approximately the same 
elevation as the intake for the minimum flow pipe (El. 662 ft),2 a depth 48.5 ft below the 
normal maximum pool elevation of 710.5 ft MSL. The sonde was programmed to record 
measurements of water temperature, DO, pH, conductivity, and turbidity at 15-minute 
intervals for a 24-hour period. On August 3, a third HOBO DO logger was deployed from 

 
1 The downstream outlet of the minimum flow pipe is about 15 ft downstream of the Main Dam. The outlet 
is 3 to 4 feet above the minimum tailrace pool level in Heath Creek. 
2 The inlet for the minimum flow pipe is located at 665 ft MSL. However, it draws water from the 4 ft diameter 
pipe with a centerline elevation of 662 ft MSL that feeds the 40-in and 10-in jet gates. Therefore, the effective 
intake elevation for the minimum flow intake is at approximately 662 ft MSL. 



 

March 2024 5 FERC No. 2725 

the top of the Main Dam and suspended via cable at the approximate minimum flow 
intake elevation. That logger was programmed to continuously record measurements of 
DO and water temperature at 15-minute intervals through September 30, 2023. 
Measurements were recorded at 15-minute intervals to provide higher-resolution 
characterization of DO conditions in the vicinity of the minimum flow intake over the 
pumping-generation cycle as the reservoir elevation changed. 

Additionally, vertical profile measurements were collected using a multiparameter sonde 
in the Lower Reservoir near the Main Dam. Measurements of water temperature, DO, pH, 
conductivity, and turbidity were recorded at the surface and at 1-meter intervals down to 
the bottom. During each of the four events, one vertical profile was measured in the Lower 
Reservoir prior to the start of daily generation to represent the water column when 
corresponding DO values in Heath Creek were always above 4.0 mg/L in summer 2022. A 
second vertical profile was collected during the August 17 and September 19 monitoring 
events approximately 4 hours after the start of generation to represent the water column 
during the interval when corresponding DO values in Heath Creek tended to decline in 
summer 2022, sometimes below 4.0 mg/L (12 events), and then began recovering a few 
hours later.3  

 
3 Even if DO values in Heath Creek did not fall below 4.0 mg/L during a monitoring event, they were expected 
to decline during generation, and patterns of changes in the reservoir vertical profile from pre-generation 
to generation were likely to be informative with respect to potential sources of low-DO conditions in Heath 
Creek.  
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Figure 2 Water Quality Monitoring Locations
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4.0 RESULTS 

4.1 Continuous Monitoring – Heath Creek 

Continuous monitoring at Heath Creek station RM11 showed higher average DO levels in 
July 2023 and August 2023 as compared to 2022 (Table 1). All hourly DO measurements 
recorded at RM11 from July 2023 through September 2023 were above 4.0 mg/L and all 
daily average DO levels were greater than 5.0 mg/L, with the exception of one date in 
September 2023. There were five DO measurements at RM11 on September 3, 2023 that 
were less than 4.0 mg/L, four of which were consecutive, occurring from 6 am to 9 am 
(lowest value was 3.14 mg/L at 8 am), and a single measurement of 3.87 mg/L at 8 pm. 
Additionally, the daily average for that day was 4.68 mg/L. During the critical period of 
May through October, in 2022 and 2023 combined, OPC collected a total of 6,200 hourly 
measurements of DO at station RM11, 99.3 percent of which were equal to or greater than 
4.0 mg/L. Additionally during that same critical period, only one of 260 days that were 
monitored (0.4 percent) had a daily average DO concentration less than 5.0 mg/L. 

Table 1 Summary of RM11 Dissolved Oxygen and Water Temperature 
Measurements from July to September in 2022 and 2023 

Year Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 

Minimum Average Maximum Minimum Average Maximum 

2023 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 

2022 
JUL 3.07 6.13 8.11 23.80 26.28 29.66 
AUG 2.32 6.12 8.11 26.30 27.58 30.22 
SEP 4.02 6.49 9.90 22.18 26.09 29.20 

 
Continuous monitoring in Heath Creek approximately 190 ft downstream of the Main 
Dam showed slightly different results for DO when compared to RM11. DO levels at the 
Main Dam were consistently higher than those at downstream station RM11, with all 
instantaneous and daily average values greater than 4.0 and 5.0 mg/L, respectively 
(Table 2). A plot of hourly DO data from both Heath Creek loggers and streamflow as 
recorded at the USGS gage is provided in Figure 3. A plot of daily average DO data from 
both Heath Creek loggers and streamflow is provided in Figure 4. 
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Table 2 Summary and Comparison of Dissolved Oxygen and Water 
Temperature at Heath Creek Monitoring Sites from July 2023 to 

September 2023 

Location Month 
Dissolved Oxygen (mg/L) Water Temperature (°C) 

Minimum Average Maximum Minimum Average Maximum 
Heath 

Creek at 
Main Dam 

JUL 5.78 7.33 8.99 22.7 26.3 28.4 
AUG 5.47 7.05 8.05 27.0 28.2 29.7 
SEP 6.62 7.21 8.30 25.3 27.3 29.2 

RM11 
JUL 4.91 7.18 9.13 22.64 26.24 30.32 
AUG 4.39 6.42 8.22 25.90 27.82 30.88 
SEP 3.14 6.54 8.47 23.74 26.39 29.56 
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Figure 3 Heath Creek Hourly Dissolved Oxygen and Streamflow from July 2023 to September 2023 
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Figure 4 Heath Creek Daily Average Dissolved Oxygen and Streamflow from July 2023 to September 2023
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On July 13, 2023, DO concentration was measured at several locations in Heath Creek, 
starting at the logger located 190 ft downstream of the Main Dam and traversing 
downstream to the logger at station RM11. DO concentration was 7.82 mg/L at the Main 
Dam, increased slightly over a distance downstream of about 500 ft to the downstream 
end of an open pool, then decreased almost linearly with increasing distance to a 
concentration of 7.26 mg/L at the station RM11 logger (Table 3). 

Table 3 Heath Creek Longitudinal Water Quality Measurements Collected on 
July 13, 2023 

Distance from 
Main Dam 

(ft) 
DO 

(mg/L) 
DO 

% Saturation 

Water 
Temperature 

(°C) 
190 7.82 96.2 25.84 
440 7.84 96.6 26.00 
530 7.93 98.5 26.44 
630 8.02 99.8 26.50 
658 8.03 100.1 26.58 
718 7.97 99.1 26.48 
778 7.85 97.1 26.17 
836 7.86 97.2 26.19 
876 7.82 96.6 26.10 
911 7.80 96.3 26.05 
956 7.73 95.2 25.93 
992 7.66 94.1 25.83 

1,050 7.55 92.5 25.67 
1,074 7.45 91.1 25.57 
1,174 7.43 90.8 25.52 
1,194 7.44 91.0 25.52 
1,215 7.41 90.5 25.50 
1,233 7.39 90.3 25.49 
1,249 7.26 88.6 25.42 
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4.2 Vertical Profiles 

Vertical profile measurements collected in the Lower Reservoir indicated thermal and 
chemical stratification, with the minimum flow inlet elevation (662 ft) being just above or 
within the chemocline, the reservoir layer with the steepest vertical gradient in DO 
concentration. DO at the minimum flow intake elevation (662 ft) was approximately 5.2 
mg/L on July 13, with concentrations dropping below 1.0 mg/L at elevations less than 656 
ft (Figure 5). Water temperatures ranged from 29.06 °C at the surface to 14.27 °C at the 
bottom. DO at the minimum flow intake elevation was approximately 4.0 mg/L on August 
17 in profiles collected prior to and during generation, with levels less than 1.0 mg/L at 
elevations less than 658 ft (Figure 6). During the September 6 pre-generation profile, DO 
levels at the minimum flow intake elevations were approximately 6.0 mg/L and 2.53 mg/L 
at an elevation of 659.1 ft (Figure 7). DO at the minimum flow intake elevation was 
approximately 6.1 mg/L on September 19 in profiles collected prior to and during 
generation, and 2.1 mg/L at an elevation of 657 ft (Figure 8). As indicated by these vertical 
profiles, DO concentrations at elevations 3 to 6 ft below the minimum flow inlet elevation 
were less than 1.0 to 3.0 mg/L. 
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Figure 5 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on July 13, 2023  
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Figure 6 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on August 17, 2023  
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Figure 7 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on September 6, 2023  
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Figure 8 Vertical Profiles of Dissolved Oxygen and Water Temperature in the 

Lower Reservoir on September 19, 2023  

630

640

650

660

670

680

690

700

0 1 2 3 4 5 6 7 8 9

El
ev

at
io

n 
(ft

)

Dissolved Oxygen (mg/L)

Pre-Generation During Generation Min. Flow Intake

630

640

650

660

670

680

690

700

14 16 18 20 22 24 26 28 30 32

El
ev

at
io

n 
(ft

)

Water Temperature (°C)

Pre-Generation During Generation Min. Flow Intake



 

March 2024 17 FERC No. 2725 

4.3 Minimum Flow Intake Monitoring 

DO at the minimum flow intake elevation was monitored for a 24-hour period between 
July 12, 2023 and July 13, 2023. During that monitoring event, DO levels at the intake 
elevation prior to generation ranged between 5.31 and 7.00 mg/L. DO levels began to 
decline approximately 3.5 hours after generation began, dropping from 6.56 mg/L to a 
low of 4.41 mg/L (Figure 9). However, during the same period, DO levels in Heath Creek 
immediately below the Main Dam remained above 7.0 mg/L. 

Data collected by the logger deployed in the Lower Reservoir at the minimum flow intake 
elevation from August 3, 2023 to September 30, 2023 showed a continuing trend of DO 
levels dropping after generation began and recovering after brief periods. During this 
monitoring period, DO levels in Heath Creek at the Main Dam consistently remained near 
or above 7.0 mg/L. Charts depicting Lower Reservoir water surface elevations and DO 
levels at the minimum flow intake and in Heath Creek at the Main Dam are provided in 
Figure 10 through Figure 17. These results indicate that the minimum flow release at the 
Main Dam becomes aerated as it falls from the discharge pipe to the stream and meets 
the applicable water quality standards for DO.  
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Figure 9 Minimum Flow Intake Monitoring Data – July 12-13, 2023 
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Figure 10 Minimum Flow Intake Monitoring Data – August 3-10, 2023 
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Figure 11 Minimum Flow Intake Monitoring Data – August 10-17, 2023 
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Figure 12 Minimum Flow Intake Monitoring Data – August 17-24, 2023 
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Figure 13 Minimum Flow Intake Monitoring Data – August 24-31, 2023 
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Figure 14 Minimum Flow Intake Monitoring Data – August 31-September 6, 2023 
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Figure 15 Minimum Flow Intake Monitoring Data – September 6-13, 2023 
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Figure 16 Minimum Flow Intake Monitoring Data – September 13-20, 2023 
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Figure 17 Minimum Flow Intake Monitoring Data – September 20-30, 2023 
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5.0 DISCUSSION 

In 2022, there were 12 events when DO levels fell below 4.0 mg/L in Heath Creek at station 
RM11, although no days had a daily average DO of less than 5.0 mg/L. Those events 
appeared to be correlated with rising water surface elevations in the Lower Reservoir 
associated with the onset of generation. 

Vertical profiles collected in the Lower Reservoir at the Main Dam in summer 2023 show 
that DO levels just below the minimum flow intake elevation, at depths greater than 48.5 
ft below the normal maximum pool elevation, were very low, which is typical of 
southeastern reservoirs. Continuous monitoring showed that DO levels at the minimum 
flow intake elevation decreased in association with rising Lower Reservoir levels at the 
onset of generation. However, in 2023, there were only 2 events on the same day, 
September 3, when DO levels fell below 4.0 mg/L and the daily average DO was less than 
5 mg/L at Heath Creek station RM11. Those events did not appear to be correlated with 
rising Lower Reservoir water levels. In fact, DO levels measured by the logger in Heath 
Creek just below the Main Dam remained at or above 7.0 mg/L during the same period 
due to aeration of the release and met the applicable water quality standards for DO.  

Heath Creek below the Main Dam met the applicable DO water quality standards 100 
percent of the time during the summer 2023 monitoring period, despite DO values in the 
Lower Reservoir at the elevation of the minimum flow intake falling below 4.0 mg/L on 
numerous occasions (Figures 10-17). This consistent trend indicated significant, constant 
aeration of the minimum flow release in falling several feet from the outlet into Heath 
Creek, which appears representative of the aeration provided by the minimum flow outlet 
during summer. The minimum hourly DO value reported below the Main Dam in July-
September 2023 was 5.47 mg/L, while the monthly average values ranged from 7.05 to 
7.33 mg/L (Table 2). 

Throughout the summer 2023 continuous monitoring period, minimum instantaneous 
and daily average DO concentrations in Heath Creek just below the Main Dam trended 
higher than those at downstream station RM11 (Table 2, Figures 3 and 4). Figure 18 shows 
higher daily average DO values in Heath Creek below the Main Dam in 2023 than at RM11 
in summer 2022 and summer 2023, especially in August to early September 2023. The 
longitudinal profile collected in Heath Creek on July 13, 2023, showed that DO 
concentration decreased by 0.77 mg/L over a downstream distance of approximately 600 
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ft (Table 3). The project area is known to have karst geology, with several springs occurring 
near the Main Dam. Natural groundwater inflow therefore likely influences lower summer 
DO levels downstream at station RM11, assuming the DO concentration of the 
groundwater is lower than surface waters.  

The physical habitat evaluation performed in Heath Creek downstream of the Main Dam 
during the Aquatic Resources Study (station HC-1) observed patches of groundwater 
inflow on the bottom of deeper pools in the upper section of the survey reach near the 
Main Dam (Kleinschmidt 2023b). Preconstruction geologic investigations identified 
several small springs on or near the Main Dam south abutment that drain toward Heath 
Creek (Harza Engineering Company 1990). According to these investigations, karst 
aquifers in the Lower Reservoir area are characterized primarily by diffuse flow through 
limestone fractures and pores as opposed to conduit-like flow. Other springs occur nearby 
in the project area, as indicated by preconstruction investigations and the USGS 
hydrographic map, including Buffington Spring in the northern floodplain of Heath Creek 
downstream of the USGS gage. 

The low-DO events previously reported in July and August 2022 at station RM11 
(Kleinschmidt 2023a) occurred during a period when flows in Heath Creek were low for a 
prolonged period, ranging from 1.77 to 2.39 cfs at the USGS gage. Similarly, the low-DO 
event at RM11 on September 3, 2023 occurred under dry conditions when Heath Creek 
flows averaged 2.31 to 2.36 cfs. Figure 19 plots hourly DO at station RM11 and streamflow 
for summer 2022 and summer 2023 showing that lower DO values occurred during 
prolonged low-flow periods. Given that DO values in Heath Creek at the Main Dam ranged 
from 6.91 to 7.74 mg/L (7.24 mg/L average) on September 3, 2023, while DO values at 
station RM11 ranged from 3.14 to 6.25 mg/L (4.68 mg/L average) on the same day, diffuse 
groundwater inflow along the streambed most likely explains the pronounced decrease 
in DO over such a short distance. The loggers at both stations were serviced every two 
weeks, were found to be within calibration specifications, and were free of biofouling. 
Monthly water chemistry samples collected at station RM11 in July and August 2022 as 
part of the first year of monitoring (Kleinschmidt 2023a) had 5-day biochemical oxygen 
demand (BOD5) values below the detection limit, ruling out BOD as a potential causative 
factor. 

Additionally, summer DO conditions at station RM11 appear to be related to precipitation 
and its effect on streamflow and not project operations. Precipitation data from the 
nearby Richard B. Russell Airport (6 miles east of the Project) were obtained from the 



 

March 2024 29 FERC No. 2725 

National Oceanic and Atmospheric Administration (NOAA 2024) and plotted versus 
streamflow for 2022 and 2023 in Figure 20 and Figure 21, respectively. These figures 
demonstrate how lack of precipitation resulted in low, stable to steadily decreasing 
streamflows that preceded the DO excursions at RM11 in July-August 2022 and early 
September 2023. 
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Figure 18 Daily Average Dissolved Oxygen and Streamflow in Heath Creek in Summer 2022 and Summer 2023 
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Figure 19 Hourly Dissolved Oxygen and Streamflow in Heath Creek at RM11 in Summer 2022 and Summer 2023 
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Figure 20 Heath Creek Streamflow and Precipitation in May to October 2022 
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Figure 21 Heath Creek Streamflow and Precipitation in May to October 2023 
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6.0 SUMMARY AND CONCLUSIONS 

OPC conducted targeted water quality monitoring during summer 2023 to determine the 
potential cause(s) of the intermittent low-DO events observed in July 2022 and August 
2022. This was accomplished using a combination of methods in Heath Creek and the 
Lower Reservoir. The methods included: 

• Continuous (hourly) monitoring of DO and water temperature in Heath Creek near 
the Main Dam and at RM11, 

• Continuous (15-minute) monitoring in the Lower Reservoir at the approximate 
minimum flow intake elevation, and 

• Vertical water quality profiles in the Lower Reservoir at the Main Dam. 

Following is a summary of key findings of this study: 

• During the critical period (May through October) in 2022 and 2023 combined, a 
total of 6,200 hourly DO measurements were recorded at station RM 11, of which 
99.3 percent were equal to or greater than 4.0 mg/L; only one of the 260 days 
monitored during the critical period (0.4 percent) had a daily average DO 
concentration less than 5.0 mg/L. 

• Continuous monitoring in Heath Creek approximately 190 ft downstream of the 
Main Dam during July 2023 through September 2023 showed DO levels were 
consistently higher than those in the Lower Reservoir at the elevation of the 
minimum flow intake due to aeration of the minimum flow release and were higher 
than those downstream at station RM11. All instantaneous and daily average DO 
values in Heath Creek at the Main Dam were greater than 4.0 and 5.0 mg/L, 
respectively, and met applicable water quality standards for DO. 

• Vertical profile measurements collected in the Lower Reservoir indicated thermal 
and chemical stratification, with low DO levels at depths 3 to 6 ft below the 
minimum flow intake elevation. 

• Continuous monitoring at the minimum flow intake elevation within the Lower 
Reservoir in summer 2023 showed a trend of DO levels dropping after generation 
began and recovering after brief periods; nevertheless, the minimum flow release 
at the Main Dam met applicable DO water quality standards 100 percent of the 
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time due to significant, sustained aeration of the release as it falls several feet into 
the creek. 

• The low-DO events at station RM11 in summer 2022 and summer 2023 occurred 
under prolonged low flow conditions. The pronounced decline in DO concentration 
observed between Heath Creek below the Main Dam and station RM11 during the 
summer 2023 monitoring period indicates that the low-DO events in both 
summers were most likely caused by groundwater inflow along the streambed. 

• Given the difference between DO levels measured in Heath Creek below the Main 
Dam and downstream at station RM11, observations of groundwater inflow in this 
reach during the fish community survey, and the known presence of several springs 
near the Main Dam, it is likely that natural groundwater inflow from karst geology 
influences lower summer DO levels at station RM11, especially during periods of 
low flow. 

The results of the water quality monitoring conducted in 2022-2023, including two 
summers, show that continuous minimum flow releases from the Main Dam meet 
applicable water quality standards 100 percent of the time due to significant, sustained 
aeration of the release, that infrequent low-DO events in summer occur during prolonged 
periods of low flow due to low rainfall, and that these deviations are likely caused by 
natural groundwater inflow into Heath Creek downstream of the Main Dam.  
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From: Booth, Elizabeth
To: McCaslin, Tyler; Hedeen, David; Zeng, Wei
Cc: Jones, Craig; Barrows, Christina; Steven Layman; Jason Moak
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
Date: Monday, March 11, 2024 5:48:34 PM
Attachments: image001.png

image002.png

Some people who received this message don't often get email from elizabeth.booth@dnr.ga.gov. Learn why this
is important

I’m still a little confused.  Why did the DO go up in September 2023 when the flow in the river
were still low?
 
From: McCaslin, Tyler <tyler.mccaslin@opc.com> 
Sent: Monday, March 11, 2024 12:56 PM
To: Hedeen, David <david.hedeen@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Booth,
Elizabeth <Elizabeth.Booth@dnr.ga.gov>
Cc: Jones, Craig <craig.jones@opc.com>; Barrows, Christina <christina.barrows@opc.com>; Klein
Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Jason Moak
<Jason.Moak@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz, Wei, and David,
 
I’ve attached an updated draft of the water quality addendum including additional studies performed in
summer 2023 after working closely with Liz on the figures.
 
Please let us know if you have any questions or if we can provide any further clarification. We’d be happy
to schedule a discussion if necessary.
 
Tyler McCaslin, PhD
Senior Environmental Specialist
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7723   Mobile: 404-576-9097
Email: tyler.mccaslin@opc.com Web: www.opc.com
 
 

 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 7:03 PM
To: 'Hedeen, David' <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
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<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
Hi David,
 
Thanks for offering up the dates. Tuesday, January 16 at 1:00 p.m. will work well for all of us. I’ll send
a calendar invite shortly.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Hedeen, David <david.hedeen@dnr.ga.gov> 
Sent: Wednesday, January 3, 2024 4:09 PM
To: Jones, Craig <craig.jones@opc.com>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Booth, Elizabeth
<Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*
Craig – Below are times when the Liz, Wei, and I appear to have mutual availability within the next
two weeks:
 
Thursday, January 11 – 10 AM, 11 AM, 1 PM
Tuesday, January 16 – 1 PM
Wednesday, January 17 – 11 AM, 1 PM
 
Would any of those times be suitable? Thank you,
 
 
David Hedeen
Manager – Wetlands Unit
Georgia Environmental Protection Division
7 Martin Luther King, Jr. Drive SW, Suite 450
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Atlanta, GA 30334
 
david.hedeen@dnr.ga.gov
470-427-2730 (office)
678-483-2287 (cell)
 
 
 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Wednesday, January 3, 2024 3:39 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
I’ll let David and wei set up the meeting.  Thanks Liz
 

From: Jones, Craig <craig.jones@opc.com> 
Sent: Wednesday, January 3, 2024 3:38 PM
To: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Hi Liz,
 
Thanks for your quick review of the report. We are working to pull together responses to your
questions and will follow up as soon as possible.
 
In the meantime, please let us know what dates/times this month work for you, Wei, and David, and
we’ll be happy set something up to review the 2023 supplemental report and the DLA information.
 
Best,
 
cj
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
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Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

From: Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov> 
Sent: Tuesday, January 2, 2024 1:32 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: RE: Rocky Relicensing Draft WQ Study Update and Meeting Request
 

*External E-Mail*

I have reviewed the report.  I would like to know how frequently the water quality monitors were
maintained? Could you provide the dates that the probes were switched out.   Is there a possibility
that there was algal growth on the DO probe that would explain the drop in DO observed at RM 11.
 Also,  I spoke with WRD about the low pH observed that may have been a result of excess algal due
to over fertilizing the reservoir.  If you have them, it would be helpful, to see pictures of the dam
outfall, the stream downstream of the dam, and the water quality monitor locations. 
 
Thanks Liz
 
From: Jones, Craig <craig.jones@opc.com> 
Sent: Tuesday, January 2, 2024 1:03 PM
To: Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Booth, Elizabeth <Elizabeth.Booth@dnr.ga.gov>; Hedeen,
David <david.hedeen@dnr.ga.gov>
Cc: McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina <christina.barrows@opc.com>;
Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>
Subject: Rocky Relicensing Draft WQ Study Update and Meeting Request
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

 
Wei, David, and Liz,
 
Happy New Year, and I hope your holiday season went well.
 
As discussed last fall, I’m forwarding to you the preliminary, draft WQ assessment update that
addresses DO relative to the 2023 field season. Please feel free to forward to anyone else on your
team who should review. However, please note this report is still under review and subject to
change, but I wanted to make sure you had it prior to the DLA comment deadline.
 
I’m also reaching out to see if we can schedule a meeting in the next couple of weeks, ideally before
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mid-January, to discuss the draft report and any questions you may have related to the DLA prior to
filing comments. If you send me some possible dates/time, I’ll work on our end to coordinate a
meeting.
 
Best regards,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 

mailto:craig.jones@opc.com
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.opc.com%2F__%3B!!HWVSVPY!i_uxfi5yzvmOs4w6l6XtE_O3j2QRdfEFVs0rhl_Aq5MPX9Oxnr3tncoMb5ZcwVbi3KhwhZGLG_9EfRWoofaEmkz0wIA%24&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7Cc3932644f61f4ed0496308dc4214fd07%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638457905133132679%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Mtyz5OOBx5kWOhwF6bGIr6VzDOvzuujF2HH8jxUNyxE%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__http%3A%2Fwww.opc.com%2F__%3B!!HWVSVPY!i_uxfi5yzvmOs4w6l6XtE_O3j2QRdfEFVs0rhl_Aq5MPX9Oxnr3tncoMb5ZcwVbi3KhwhZGLG_9EfRWoofaEmkz0wIA%24&data=05%7C02%7CSteven.Layman%40Kleinschmidtgroup.com%7Cc3932644f61f4ed0496308dc4214fd07%7Cadc6e70cc57540a4967624da4a1fdce9%7C0%7C0%7C638457905133138591%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2FajDZy1AtPj9nfgcBJ9gXp71kp1wO0cQHk%2FqpQMJimw%3D&reserved=0


Meeting Summary 
Rocky Mountain Relicensing 

Water Quality Report Addendum Discussion 
with U.S. Fish and Wildlife Service 

 

Date and Time:  Tuesday, March 12, 2024, 3:00 pm 

Location:  Virtual meeting on Microsoft Teams 

Participants: 

Eric Bauer, U.S. Fish and Wildlife Service (FWS) 
Craig Jones, Oglethorpe Power Corporation (OPC) 
Tyler McCaslin, OPC 
Christina Barrows, OPC 
Jason Moak, Kleinschmidt Associates 
Steve Layman, Kleinschmidt Associates 

Prepared by:  Steve Layman 

Meeting Summary 

The purpose of the meeting was to discuss OPC’s preliminary draft Water Quality Assessment 
Study Report Addendum, which presented the results of summer 2023 dissolved oxygen (DO) 
monitoring in Heath Creek and the Lower Reservoir at the Main Dam. OPC shared a preliminary 
draft study report addendum with FWS via email on March 11, 2024. The summer 2023 DO 
monitoring data were not available for analysis in the Draft License Application (DLA), which 
OPC filed with the Federal Energy Regulatory Commission on November 17, 2023. FWS filed 
written comments on the DLA on February 9, 2024. 

OPC presented slides (attached) providing an overview of the summer 2023 DO monitoring 
approach, methods, and preliminary findings, including graphs of DO data at the various 
monitoring locations. Discussion and questions included monitoring locations, the minimum 
flow release pipe and spillway gates, evaporative loss from project reservoirs, groundwater 
inflow as a factor contributing to occasional low summer DO values in Heath Creek, whether 
the Auxiliary Pools could be operated to mitigate summer DO excursions, and potential effects 
of summer DO excursions on aquatic communities.  

The option of OPC holding a Joint Meeting with FWS and the Georgia Department of Natural 
Resources Environmental Protection Division and Wildlife Resources Division was also discussed 
to address any remaining FWS disagreement over OPC’s analysis of summer water quality in 
Heath Creek. 



Draft Study Report Addendum
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Study Objectives

‣Collect water quality data in summer 2023 to potentially explain 
mechanism(s) by which intermittent short-duration low-dissolved 
oxygen (DO) events occurred in Heath Creek in Jul-Aug 2022
‣Develop water quality information sufficient for analyzing the 

effects of project operation and maintenance on water quality in 
the Final License Application
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Study Area

‣ Lower Reservoir just upstream of 
the Main Dam
‣Heath Creek downstream of the 

Main Dam within the project 
boundary
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Methods
‣ Continuous monitoring in Heath Creek (Jul-Sep 2023)

• Hourly measurements of water temperature and DO at two locations:
- Station RM11 – 1,000 feet downstream of Main Dam
- Heath Creek at Main Dam – 190 feet downstream of Main Dam

• DO loggers cleaned, downloaded, and checked for accuracy every two weeks

‣ Longitudinal change in DO between two locations measured on Jul 13
‣ Vertical profile monitoring in Lower Reservoir (Jul-Sep 2023)

• Four vertical profile events: Jul 12-13, Aug 17, Sep 6, Sep 19,
- Water temperature, DO, pH, conductivity, and turbidity at 1-meter intervals

• Continuous monitoring at elevation of intake for minimum flow pipe 
(about 48.5 feet below normal maximum pool elevation)

- Monitoring event on Jul 12-13 using sonde deployed from Main Dam
- DO logger continuously deployed from August 3-September 30
- DO and water temperature recorded at 15-minute intervals
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Heath Creek at Main Dam

11/11/2024 5

Min flow outlet
DO Logger 

in 2023

August 24, 2022



Heath Creek at Station RM11

11/11/2024 6

August 25, 2022

Vicinity of RM11

September 29, 2022

RM11 DO Logger
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Heath Creek Longitudinal Change on July 13, 2023
Distance from 
Main Dam (ft)

DO
(mg/L)

DO
% Saturation

Water 
Temperature (°C)

190 7.82 96.2 25.84

440 7.84 96.6 26.00

530 7.93 98.5 26.44

630 8.02 99.8 26.50

658 8.03 100.1 26.58

718 7.97 99.1 26.48

778 7.85 97.1 26.17

836 7.86 97.2 26.19

876 7.82 96.6 26.10

911 7.80 96.3 26.05

956 7.73 95.2 25.93

992 7.66 94.1 25.83

1,050 7.55 92.5 25.67

1,074 7.45 91.1 25.57

1,174 7.43 90.8 25.52

1,194 7.44 91.0 25.52

1,215 7.41 90.5 25.50

1,233 7.39 90.3 25.49

1,249 7.26 88.6 25.42
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Vertical Profiles of DO in the Lower Reservoir

11/11/2024 10

630

640

650

660

670

680

690

700

0 1 2 3 4 5 6 7 8 9

El
ev

at
io

n 
(ft

)

Dissolved Oxygen (mg/L)

Pre-Generation Min. Flow Intake

630

640

650

660

670

680

690

700

14 16 18 20 22 24 26 28 30 32

El
ev

at
io

n 
(ft

)

Water Temperature (°C)

Pre-Generation Min Flow Intake

7/13/23:

630

640

650

660

670

680

690

700

14 16 18 20 22 24 26 28 30 32

El
ev

at
io

n 
(ft

)

Water Temperature (°C)

Pre-Generation During Generation Min Flow Intake

630

640

650

660

670

680

690

700

0 1 2 3 4 5 6 7 8 9

El
ev

at
io

n 
(ft

)

Dissolved Oxygen (mg/L)

Pre-Generation During Generation Min Flow Intake8/17/23:



Minimum Flow Intake Monitoring – Aug 3-10, 2023
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Minimum Flow Intake Monitoring – Aug 31-Sep 6, 2023
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Summary of Key Preliminary Findings
‣ During the critical period (May-October) in 2022-2023 combined, 99.3% of 

the hourly DO measurements at station RM11 were > 4.0 mg/L
‣ 99.6% of the 260 days monitored at RM11 during the critical period in 2022-

2023 had a daily average DO concentration > 5.0 mg/L
‣ Heath Creek below the Main Dam met applicable DO water quality 

standards 100% of the time during the summer 2023 monitoring period
‣ DO levels in Heath Creek below the Main Dam were higher than those in 

the Lower Reservoir at the elevation of the minimum flow intake due to 
aeration of the minimum flow release

‣ Available evidence suggests that natural groundwater inflow from karst 
geology likely influences lower summer DO levels at station RM11 
compared to Heath Creek below the Main Dam
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Questions and Discussion



 

 

 
 
March 19, 2024 
 
 
 
Debbie-Anne Reese 
Acting Secretary   
Federal Energy Regulatory Commission  
888 First Street, NE Washington, DC 20426 
 
Re: Rocky Mountain Pumped Storage Hydroelectric Project (FERC Project No. 2725) Joint Meeting 
 
Dear Acting Secretary Reese:  

Pursuant to 18 CFR § 16.8(c)(6) of the Commission’s regulations, Oglethorpe Power Corporation 
(An Electric Membership Corporation) (OPC), co-licensee for the above referenced project, will be 
holding a Joint Meeting with the U.S. Fish and Wildlife Service (USFWS) and other agencies with 
similar interests, expertise, or responsibility, including Georgia Department of Natural Resources 
(DNR) Wildlife Resources Division, and DNR Environmental Protection Division.  

Following coordination with the above agencies, OPC has scheduled the Joint Meeting virtually on 
April 11, 2024, at 3:00 P.M. The following is the agenda of the issues to be discussed at the meeting:  
 

1. Dissolved Oxygen (DO) Downstream of the Project 
a. Discussion of Study Methods and Findings 
b. Discussion of Project Operations  
c. Discussion of USFWS Protection, Mitigation, or Enhancement Recommendations 

Related to DO 
 
For more information about the meeting, please contact Tyler McCaslin at (770) 270-7723 or 
tyler.mccaslin@opc.com.  
 

Best regards,  

 

 

Craig A. Jones, Ph.D.  
Vice President, EHS & Regulatory Affairs 

mailto:tyler.mccaslin@opc.com


From: eFiling@ferc.gov
To: Mealear Tauch; efilingacceptance@ferc.gov
Subject: FERC Receipt of Filing in P-2725-000
Date: Tuesday, March 19, 2024 8:51:43 AM

Caution: External Email

Confirmation of Receipt
-----------------------

This is to confirm receipt by the FERC Office of the Secretary of the following electronic
submission:

-Submission ID: 1498202
-Docket(s) No.: P-2725-000
-Filed By: Oglethorpe Power Corporation (An Electric Membership Corporation)
-Signed By: Craig Jones
-Filing Desc: Joint Meeting Notice of Oglethorpe Power Corporation (An Electric
Membership Corporation) under P-2725-000.
-Submission Date/Time: 3/19/2024 8:50:20 AM
-Projected Filed Date/Time: 3/19/2024 8:50:20 AM (Subject to Change based on OPM/FERC
Closure)

Additional detail about your filing is available via the following link:

https://ferconline.ferc.gov/SubmissionStatus.aspx?hashcode=3uogUwUrQjTves6U0QsKXw

Thank you for participating in the FERC Electronic Filing System. If you have any questions,
or if you detect errors in your submission or the FERC-generated PDF, please contact FERC
at:

E-Mail: ferconlinesupport@ferc.gov mailto:ferconlinesupport@ferc.gov (do not send filings
to this address)
Voice Mail: 866-208-3676.

mailto:eFiling@ferc.gov
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=59b854885acc4b099dbd41560eb2989f-f039979c-c0
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https://urldefense.com/v3/__https://ferconline.ferc.gov/SubmissionStatus.aspx?hashcode=3uogUwUrQjTves6U0QsKXw__;!!Niuz6VY!n-nxjgIqKff6_AdQRt9fQt-RLfYkeD_AG_KUdIshEtoLjm769r-TbsbrSxFJLqRWbdfHdzNU$


From: eFiling@ferc.gov
To: Mealear Tauch; efilingacceptance@ferc.gov
Subject: FERC Acceptance for Filing in P-2725-000
Date: Tuesday, March 19, 2024 10:01:00 AM

Caution: External Email

Acceptance for Filing
---------------------

The FERC Office of the Secretary has accepted the following electronic submission for filing
(Acceptance for filing does not constitute approval of any application or self-certifying
notice):

-Accession No.: 202403195068
-Docket(s) No.: P-2725-000
-Filed By: Oglethorpe Power Corporation (An Electric Membership Corporation)
-Signed By: Craig Jones
-Filing Type: Supplemental/Additional Information
-Filing Desc: Oglethorpe Power Corporation (An Electric Membership Corporation) submits
Notice of Joint Agency Public Meeting scheduled on April 11, 2024, for the Rocky Mountain
Pumped Storage Hydroelectric Project under P-2725.
-Submission Date/Time: 3/19/2024 8:50:20 AM
-Filed Date: 3/19/2024 8:50:20 AM

Your submission is now part of the record for the above Docket(s) and available in FERC's
eLibrary system at:

https://elibrary.ferc.gov/eLibrary/docinfo?accession_num=20240319-5068

If you would like to receive e-mail notification when additional documents are added to the
above docket(s), you can eSubscribe by docket at: 

https://ferconline.ferc.gov/eSubscription.aspx

Thank you again for using the FERC Electronic Filing System. If you need to contact us for
any reason:

E-Mail: ferconlinesupport@ferc.gov mailto:ferconlinesupport@ferc.gov (do not send filings
to this address)
Voice Mail: 866-208-3676.

mailto:eFiling@ferc.gov
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=59b854885acc4b099dbd41560eb2989f-f039979c-c0
mailto:efilingacceptance@ferc.gov
https://urldefense.com/v3/__https://elibrary.ferc.gov/eLibrary/docinfo?accession_num=20240319-5068__;!!Niuz6VY!gPrVwZpte9A6F-e5HZB3Iuufs3LyVIhlK6tfn8AJ5PWwguMAk2HJgmVayV5Vw21N9ame3M0h$
https://urldefense.com/v3/__https://ferconline.ferc.gov/eSubscription.aspx__;!!Niuz6VY!gPrVwZpte9A6F-e5HZB3Iuufs3LyVIhlK6tfn8AJ5PWwguMAk2HJgmVayV5Vw21N9bZo15U4$


From: Bauer, Eric F
To: Jones, Craig; Zeng, Wei; Hedeen, David; "Elizabeth.Booth@dnr.ga.gov"; Hakala, Jim; Escobar, Anakela; Steven

Layman; Jason Moak; McCaslin, Tyler; Barrows, Christina; Bowen, Bryant; clint.peacock@dnr.ga.gov; Hakala, Jim
Subject: Re: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting
Date: Thursday, April 11, 2024 5:21:33 PM
Attachments: image001.png

20240328_RockyMountain_LowDOEvents.pptx

You don't often get email from eric_bauer@fws.gov. Learn why this is important

Thank you all for meeting today and providing your valuable insights and expertise.

Please forward on to anyone from our meeting that I forgot to include.

-Eric

Eric Bauer (he/him)
Fish and Wildlife Biologist
Georgia Ecological Services
US Fish and Wildlife Service
RG Stephens, Jr. Federal Building
355 East Hancock Avenue, Room 320
Athens, GA 30601
Office: 706-535-2103
Teams: eric_bauer@fws.gov (preferred)

http://www.fws.gov/athens
Follow us on Facebook! https://www.facebook.com/GeorgiaFieldOffice

From: Jones, Craig <craig.jones@opc.com>
Sent: Thursday, March 14, 2024 12:45 PM
To: Bauer, Eric F <eric_bauer@fws.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David
<david.hedeen@dnr.ga.gov>; 'Elizabeth.Booth@dnr.ga.gov' <Elizabeth.Booth@dnr.ga.gov>; Hakala,
Jim <Jim.Hakala@dnr.ga.gov>; Escobar, Anakela <anakela.escobar@dnr.ga.gov>; Klein Schmidt
Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Jason Moak
<Jason.Moak@Kleinschmidtgroup.com>; McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows,
Christina <christina.barrows@opc.com>
Subject: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting
When: Thursday, April 11, 2024 3:00 PM-5:00 PM.
Where: Microsoft Teams Meeting

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



Good Afternoon Everyone,

Thank you for coordinating with us to find a good time for this Joint Meeting. The meeting will be via
Microsoft Teams.

I will be following up with more detail about the meeting including an agenda. Please reach out to
me in the meantime with any questions.

Best,

Craig

Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084

Office: 770-270-7348  Mobile: 770-500-8912  
Email: craig.jones@opc.com  Web: www.opc.com

________________________________________________________________________________

Microsoft Teams meeting

Join on your computer, mobile app or room device
Click here to join the meeting

Meeting ID: 279 656 028 877
Passcode: RzHY9s
Download Teams | Join on the web

Or call in (audio only)
+1 912-219-4112,,147452578#  United States, Savannah
Phone Conference ID: 147 452 578#
Find a local number | Reset PIN

Learn More | Meeting options

________________________________________________________________________________



Rocky Mountain Pumped Storage 
Hydroelectric Project: Impacts to water 

quality (DO) in Heath Creek
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Figure 9 Line Plot of Hourly Dissolved Oxygen Measurements in Heath Creek Below the Main Dam 
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Figure 11 Line Plot Depicting a Low DO Event in August 2022 
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WO study addendum 
• Oglethorpe Power Company speculates that groundwater inflow 

into Heath Creek can explain these low DO events 
• Karst geology 

• Several springs near the main dam 
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Groundwater dynamics in Heath Creek 
• Groundwater dynamics in Heath Creek are almost certainly driven 

by the reservoir and discharge from the dam. 
• -99% or more of the drainage area for RM11 is held back by the dam 



Low DO groundwater is either coming from
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OR
Deoxygenated hypolimnion through 
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s1ane1ue1 Euor o f Pttdiction. SE: Standard Enor (otnu - .see report) 

$ tjli51iC Vjlue Unit PIL PIU 

Jan 7 Day 10 Year Low Flow 7.53 fl,.3/ S 4,14 13.7 

Feb 7 Day 10 Year LOW Flow 9,67 fl,.3 /S 6 .2 15.1 

Mar 7 Day 10 Year l ow Flow 11 .8 fl,.3 / s 7.69 18. l 

Apr 7 Day l O Year low Flow II f1 .. 3l s 6.13 19.7 

IA IY 7 Day 10 Yea, LOW Flow 7.93 h .. Jl s 3.6 17 ,5 

.Jun 7 Day 10 Veal LOW Flow >.5 fl"3/ 9 l.05 14 .8 

.Jul 7 Day 1 o Year Low Flow 3.SB fl .. 3/ S 1.13 11 ... 

Aug 7 Day 10 Year LOW Flow 2.33 f1,.3 IS 0,616 6 62 

Sep 7 Day 1 O Vea r low Flow I.CH fl,.3 / s 0.562 6.91 

Oct 7 Day 10 Year l ow Flow 2.51 fl~3/ s 0.671 9.39 

Nov 7 Day 1 0 Veer LOW Flow 4 ., ft .. 31s 1 78 13.8 

Oee 7 Day 10 Year Low Flow S,72 fl .. 'JIS 2.54 12,9 

AfOnl/1/yFlow Starmic;;s Cifaliom 

Gotnld, A.J ., :2017. Methods for n t imilllll ng :&elect ed low•fl ow fre-quencJ sta l i sllcs and 
me;an illl nnu~I flow for ung119ed loc;ation1- on stre-;ams in Norl h Georgia: U.S. Geolo9lcal 
Survey Scienliflc lnnsti9ation, Reporl :201 7 -5001 , 25 p. 
( h1tp1:l/doi.or9/ 1 D.3133/ sir201 75001 ) 

Low-Flow Statistics Flow Report [N Georgia low fl ow 2017 5001] 

PIL: Lower 90% Predict ion Interval, PIU: Upper 90% Predict ion Interva l, ASEp: Average 
Standard Error or Pred iction, SE: Standa rd Error (other •• see repor t) 

Statistic Va lue Unit PIL PIU 

1 Day 10 Year Low Flow 

7 Day 10 Yea r Low Flow 

Low-Flow Statistics Citations 

1.49 

1.72 

ft '3/ S 

ft ' 3/ s 

0.377 

0.46 

5.89 

6.44 

Gotvald, A.J .,2017, Methods for estimating selected low-f low frequency stati sti cs and 
mean annual flow for ungaged locations on streams in North Georg ia: U.S. Geological 
Survey Scientific Investigations Repor t 20 17-5001, 25 p. 
(https ://do i.org/ 10.3133/ sirZ0 175001 ) 
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Even in relatively 
wet years (2022-
2023) operations 
appear to creating 
moderate drought 
conditions which 
is likely causing 
DO drops in HC.

Flow direction 

-r-
Wate, table 

during base flow 

Bank storage 

Figure 11. if stream level rise higher than adjace11I 

gro1111d-water level , stream \\'Oler moves i11l0 the 

slrea111ba11ks as bank storage. 

Ground Water 
and 

Surface Water 

by Thomas C. Winier 
Judson W. Harvey 
0 . Lehn Franke 

• Groundwaler discharge sustains stream discharge 
• Reduced nullient and organic carbon supply 

from shallow ground waler 

+-

Moderate drought 
Less groundwater discharge feeds stream 
Surface discharge dec,eases 
Decrease in nutrient and organic carbon 
supply from shallow ground water 

Extreme drought 
Stream recharges ground waler in mos! locations 
Surface nutrient distribution patchy 
Low organic carbon avai labilily 
Low discharge/intermittency 

........... 

Cou pled biogcochcmical and hyd rological responses 
of streams and rivers lo drought 

C"Llrl"ORO~ {)AIIM•MICH[U[,'- 8,0,[lt'OOU(:l,\"ll ~t0011(•-'"0 1AM l'-lt 1Hl9AULT' 
•f'\-J-~,t~.1~,,,<Nnr.11m. .. ~.r..w,m11 H(A 
t~lf~.L'IWl~Uol&w,w_~ l#tM UTUl!?llllj.U~.A 

"ig. 10 ona.-plu,ll h!'J-ln.':?,i.'TIL.,tion of 1ocre,1!>.i8fi drought m tt."Jl.,il)" on in«.,-,1ct10n~ OCtwll'l.' 11 ... urf,ltt' w,lll'r. .nn..l gmun.J W,l li."I"!\ .,nd 
ln·,1 111 blOg{'I.JCl~-iPi~ry. 



Drought was explicitly considered in project creation 
• two auxillary pools (600 Acres, 5800 Acre-feet of 

storage) November 17, 2023 

Via E-Filing 

Kimberly 0 . Bose, Secretary 

Filed Date: 11/1.7/202.3 

OglethorpePower 

Federal Energy Regulatory Commission 
888 Fi rst Street, NE 
Washington, DC 20426 

Draft License Application for the Rocky Mountain Pumped Storage Hydroelectric Project 
(P-2725) 

Located adjacent to the Lower Reservoir are 400-acre and 200-acre Auxiliary Pools, each 

of which are normally maintained at a relative I constant elevation of 715 feet MSL Their 

primary purposes are to provide: (1) a total of 5,800 acre-feet of reserve storage for 

drought periods (2) high-intensity recreationa l opportunities, including fishing, camp ing, 

swimming, an eating; and (3) wildlife management and lower-density recreational use, 

including picnicking and hiking. 

The larger (400-acre) Auxiliary Pool (Auxiliary Pool I [East] or Antioch Lake) is contained 

by an ungated spillway, Dams C, D, E, and F, and low-level outlet works. The smal ler (200-

acre) Auxil iary Pool (Auxi liary Pool II [West] or Heath Lake) is formed by Dam G with an 



Not having to use the Auxillary lakes even during the exceptional drought of 2007-2008 suggests that HC is 
the resource that is sacrificing water during drought times to offset evaporative losses. 
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ROCKY MOUNTAIN PUMPED STORAGE HYDROELECTRIC PROJECT 

FERC RELICENSING (P-2725) 

JOINT MEETING AND VIRTUAL SITE TOUR 

Moderated by Craig Jones 

Wednesday, March 16, 2022 

2 : 01 p.m. 

Remote Proceeding 

Roswell, GA 30075 
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And we have Auxil i ary Pools, two of 

them. They total about 5800-acre-feet and this is for 

Veritext Legal Solutions 
800.808..19~ 770.3~ .9696 

March 16. 2022 
Public Meeting 

Page 22 

storage [or recreation and for drought reserves. So 

if we had to, we could, you know, take water from 

either one of the Auxiliary Pools. You may know them 

as Antioch Lake East and West and then Heath Lake. We 

can take water from them and pass them i nto the Lower 

Reservoir to make up water for evaporat i on. 

In the 25-26 years t hat we've been 

operating the plant, we have never had to do that. We 

have managed our water in a mannetj that we have not 

had to take any of that water from those two -- two 



Why does this impact of operations 
need to be addressed? 

• State minimum instantaneous DO is 4.0 mg/L 
• Even this standard is not fully protective of all aquatic organisms 

• Sensitive life stages (e.g. glochidia and juvenile mussels) and species 
(Ephemeroptera, Plecoptera, Trichoptera) are more susceptible 

• Listed and at-risk species of mussels occur in the Armuchee watershed and these 
species may be more susceptible to low DO than other more tolerant and common 
species 

• Low DO is almost certainly a result of the dam and 
operations/changes to hydrology and groundwater dynamics 



Meta-analysis shows that 4.0 mg/L is 
not protective of many species of 
aquatic invertebrates
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Science of the Total Environment 

I Oll'rt"I h,pm•n•ti• ...... ····~ ••• """' ''"''"' IC 1911"¥ Fig. 1. Impacts of hypoxia on all measured processes, species are grouped in (sub)phyla or •-----------------......., 
classes. Data were digitized and scaled to control (normoxic) conditions. Adverseimpaetsofhypoxiaonaqua,icinvenebra,es:Ame,a-analysis 
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Study conducted for setting DO criteria in Texas suggest that 
acute exposure to DO less than 4 would negatively impact 
more than 20% of aquatic invertebrate species.

Table I Summruy of species en iii ity di tributio11S associated with low disso lved oxygen (DO) aquatic hazard a cs ments for fn:sllwater organisn1S. The number of the data point (11) and number of 
pccic ( p) in eac h data ct the media 11. mriance and range for each dataset an: provided. and the correlat ion cocflicie111 (!'2). lope (b), and intercept (a) fo r each of the log-no nnal fi ll ing model· arc listed 

Distributions Sp Median Var Range 
, 

h II ,~ {I 

toxicity va lue 

Lotic invencbrntes 27 17 2.40 4.62 7. 5 0. 6 - 0.66 1.97 
Lentic invertebrates 8 4 2.06 1.20 3.28 0.97 - 1.34 4.00 
Lotic and lcn1ic invertebrates 48 31 1.53 5.62 8.72 0.90 - 0,1· 1.44 
All acu1e invertebrates 83 52 1.99 4.87 8.72 0.88 - 0.33 1.64 
Po t- 1986 invertebrates 8 6 0.93 0.28 1.44 0.97 - 0.003 3.83 
Pn:-1986 invcncbm1cs 75 47 2.20 5.11 .72 0.86 - 0.35 1.56 
Chronic invcnebratc LCio 5 5 4,5 3.97 4.5 1 0.78 - 0.62 1.53 
Wann water ti h EC 10 5 4 5.00 0.66 2.02 0.80 - 7.14 10.3 
Cold water fish ECio 16 7 5.20 2.53 6.82 0.64 - 2.33 3.40 
Wann water fish EC~ 5 4 1.3 0.51 1.75 0.94 - 0.24 2. 2 

old water fish EC,o 16 7 2.26 0.81 3.72 0.89 - 1.47 4.56 
Wann and cold water fish LCio 13 9 0.45 2.13 0.90 - 0.33 3.28 
EPT iaxa 62 38 5.51 8.72 0. 2 --0.39 1.49 

2 1 14 0.94 4.27 - 0.006 1.81 

Hazard eonee111ration (mg DOIL (95% Cl)) 

10% 

0.49 (0.32- 0.61) 
1.04 (0. 93- 1. 15) 
0. 16 (0.12-0.20) 
0.30 (0.25--0.34) 
0.46(0.41- 0. "2) 
0.27 (0.21-0.32) 
0.37 (0.028 .73) 
3.58 (2.9 3.98) 
2.03 (0.31- 2.65) 
0.48 (0.28-0.62) 
1.10 (0.9 1.24) 
0.52 (0.39--0.61) 
0.28 (0.2 1 .35) 
0. I 9 (0.04-0.30) 
0.28 (0.23--0.32) 

50'} 0% 90% 95% 99'k 

5.78 (4.63- 7.31) 1 9.65 (7.3 13.3) 14.7 (10,7- 22.2) 32.6 (2 1.5- 5 . I) 
3.51 (3.28- 3.87) 4.52 (4.1 5.14) 5.5 (5.00-6.50) 8.25 (7.10-10.2) 

I 2S ~I ll9 I Q6l 4 91 '4 P' ::6 D'; 9.93 (7.7 12.9) 17.8 (13. 24.3) "2.9 36.2 1.8) I 1.51 : 1.43- 1.111 4.6s (4.13- 5.27 I s.21 c1.o&-9.65) 13.2 (I 1.0-16.0) 32.0 (25.3-41.2) 
1.00 (0.9 1.06) 1.66 (1.54- 1.84) 2. 16( 1.9 2.49) 2.68 (2.38- 3.20) 4.04 (3,43- 5. 13) 
1.73 (1.5 1- 1.95) 5.86 (4.94- 7.00) 11.1 (9.00-14.0) 18.8 (14.7- 24.9) 50.6 (36.6-73 .6) 
2.53 (1.22 .26) 8.96 (4.40-58.5) 17.4 (7. 12- 240) '0.0 ( 10.2- 10) 83.4 (20.0-8589) 
4.79 (4.52- 5.17) 5.80 (5.42 .67) 6.40 (5.87- 7.T) 6.95 (6.2-- 8.8 1) 8.11 (7.0 1- 11.3) 
4.83 (3.2 5.80) .53 (6. 18- 19.2) 11.5 (7.73-43.0) 14.7 (9.33-87.6) 23.3 ( 13.0-336) 
1.35 ( 1.12- 1.5 ) 2.6 (2.12- 3.66) 3.83 (2.8" 5.94) 5.15 (3.59- 9.05) 8.95 (5.5 19.9) 
2. IO ( 1.92- 2.26) 3.21 (2.87- 3.65) 4.0 1 (3.4 .77) 4.82 (4.0 - 5.97) 6.80(5.4 9. 15) 

3. 11 (2.55 .02) 4.01 (3.1 5.54) 6.46 (4.7 10.1) 
13.3 (10.2- 18.2) 23.1 (16. 33."J 64.5 (42. 107) 
-.06 (2. 14.1) .03 (4. 1 32.2) 19.1 (8. 17- 149) 
9.59 (8.00-11.5) 15.8 (12.8- 19.8) 40.6 (30.8-54.9) 

liNVIRO, \tE.'1"TALQliAUr Y O!.; .. M: II MA RKS FOR \QUAlK U.'OSYS~I PK011KIIO:\· DLIUVAno~ A!l.1) APPLICATIO 

Revisiting inland hypoxia: diverse exceedances of dissolved 
oxygen thresholds for freshwater aquatic life 

G:n in N. :uri 1 • Zhl·a Wan :,-: 1 • B~ •an W. Orooks 1 
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Figure 2. Study Reach Diagram, Heath Creek, Floyd County, Georgia. 
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Vast majority of mussels were 
found directly below the dam 
where GW intrusion is less likely 
to occur and thus less likely to 
experience low DO in water 
column and in the 
benthic/hyporheic zone 
(especially important for 
juvenile mussels and 
recruitment)

But there are also other 
potential reasons we often find 
them congregating below dams

Table 2. Mussel species found fn each survey section_ Number of fresh dead In parent heses and number of relicl shells In brac.keu. CPUE .. Ca1ch 
oer unit effort in minutes 

Ruch Sec1Jons 
Sp•de,s 

A 8 C D • F G H I 

Cambanmlo n~bulosus (1) 1 

L.tourtlo lltnoso (21 7151 1(4)12) 12) 1(7) 518) 

Vitloso vfMx 1 Ill 1111 131111 1(1) 1 2 

Utrerbock/o lmbec.lllls 

No. HYe musseh: 0 8 
- - 7 

->- ~ 1 1 0 0 2 

No. llYe mussels/meter 0.01 0.00 0.03 o.oo o.oo o.oo 0.01 o.oz 0.01 
CPUE 0.02 0.00 0.06 0.01 0.00 0.00 0.01 0.07 0.02 
Cam~loma regulate 

PltUfO(tf0 slt-owolttfl P,es.ent 

Table 2 kont.l -
Ruch Secdon:1-

Spad u 
) K l M N 0 p Q 

Combotunlo ntb11los11s 

Ltounio lienoso 417) 10(19) 1150) 7(12) 517) 4142) 8127) 

Vlllosa vibex 1 (1) (1) 1(12) 211) 19) 8315) ,__ - ,__ 
Urre,txu;kia imbeclllii {2) 

Rl!'ath nm - -
No. Uve mussels 5 10 

u1mple-d 
1 8 7 4 91 

No. Uve mussels/meter 0.04 0.11 0.01 0.04 O.IZ 0.04 1.01 
CPUE 0.01 0.03 0.00 0.01 0.04 0.04 1.14 

Cam~lomo regulate . Prl!'sent 

Plturouro showolt<'ri 



E. complanata is a very tolerant species

Low DO increases stress response/behaviors even in tolerant mussels
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Fie. 4. Interval Behavior Score as a function of 
time, showing an increase in score with longer expo
sure to low oxygen, but no increase in score at mid 
and high concentrations. 
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Fie . 2. Total Behavior Score (± 1 SE) as a function 
of oxygen concentration. The treatment effect is sig
nificant at p = 0.0035. 

J. N.. Am, Bmthol Soc.. 1998, 17(1):129-134 
0 ,.,. by Ine lbth"""""" ~ Socioty 

Effects of low dissolved oxygen on juvenile Elliptio complanata 
(Bival via: Unionidae) 

BETH L. SPARKS' AND D AVID L. 5TRAYER2 

Institute of F.cosystem Studies, Box AB, M illbrook, New York 12545 USA 



Low DO associated with drought events in the Flint River increased mortality in mussels, 
especially riffle specialists (sensitive species)
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This mortality is also reflected 
in relative abundance of riffle 
specialists, especially in 
medium sized streams

Riffle Species Relative Abundance 

Cl) 

:'2 
C: 
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-~ 0.6 
::J 
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'cf. 0.2 

0.0 ----
large 

Stream Size Category 

- Relative Abundance at Start of Season = Relative Abundance at End of Season 

medium small 
Stream Size Category 

Figure 6. Relative abundance of different assemblages in each stream size category at the 
beginning and end of the survey period. Differences between groups are not 
statistically significant (p>0.10). , 



Low DO decreases the length of anti-predator 
responses in even invasive/tolerant mussels/clams 
which could make them more susceptible to predation 
during low DO events

Low DO = 2.2 mg/L, high = 6.6 mg/L
After only 30 min acclimation at these conditions

350 

300 
■ High DO 

0 Low DO 
250 

V) 

200 ,:; 

g 
u 150 Q) 

r/J 

100 

50 

0 
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Trial number 

Fig. 1 Mean values and SD of time until valve reopening by 
clams following a simulated predator attack in low and high 
dissolved oxygen treatments . Two separate trials were conduc
ted (11 = 30 clams per treatment per trial). Differences between 
treatments were significant for both trials at P < 0.05. Sec text for 
details. 

Low dissolved oxygen levels reduce anti-predation 
behaviours of the freshwater clam Corbicula fluminea 

MANl:RA E. SAl..00:-.t A.'10 R. SCOT 01:NCAN 
wrt1P1r11t Rrr'.IF,~i,, R1rmu"iCIHm-!;,m1tllt'n1 rill/, •,. Rm101,~l1<1m , \talu111,1 I I'-A 



One collected in segment H (middle) and one fresh dead in 
segment A (furthest downstream)

Life History
The Alabama Rainbow is a long term brooder 
and is gravid from late summer or fall to the 
following summer.
Status
The Alabama Rainbow has no state or federal 
protections. It has been petitioned for listing 
under the Endangered Species Act.
At-risk, Under Review

Threats
Excess sedimentation due to inadequate riparian buffer zones, 
development, and agriculture covers suitable habitat and 
could potentially bury mussels. Poor agricultural practices may 
also cause eutrophication and degrade water quality. 
Industrial effluent as well as sewage treatment plant 
discharges may also be degrading water quality.

Cambarunio nebulosus (Conrad, 1834)
Alabama Rainbow

Listed and At-Risk mussels in the Armuchee Creek watershed



Hamiota altilis (Conrad, 1834)
Finelined Pocketbook
Life History
Females are known to brood glochidia from late summer through late spring and 
release superconglutinates during this time. The superconglutinate is comprised of a long 
gelatinous string with several glochidial packages attached and floats on the water 
current to resemble a small fish. The purpose of the superconglutinate is to attract 
predatory host fishes. Glochidia of this species successfully transformed on Largemouth 
Bass (Micropterus salmoides), Spotted Bass (M. punctatus), Coosa Bass (M. coosae), and 
Green Sunfish (Lepomis cyanellus) (Haag et al. 1995).

Threats
Currently, the Mobile Basin of Georgia is experiencing substantial development and 
timber removal along the banks. Excess sedimentation due to inadequate riparian buffer 
zones, development, and agriculture covers suitable habitat and could potentially bury 
mussels. Poor agricultural practices may also cause eutrophication and degrade water 
quality. Proposed reservoirs may fragment or inundate extant populations in the 
Tallapoosa River Basin.

Status
Federal Protection: Listed Threatened
State Protection: Threatened

Historically occurred in the Armuchee watershed, shell 
found at two locations, one in a tributary to Armuchee
Creek and one in the mainstem.



Pleurobema georgianum (I. Lea, 1841)
Southern Pigtoe

Life History
Specific life history information is unknown but is presumed to be similar to those of other 
individuals from in the genus Pleurobema, which brood and release glochidia from late spring 
through mid-summer. It is also likely that this species uses a cyprinid as a fish host.
Status
Federal Protection: Listed Endangered
State Protection: Endangered
Threats
Excess sedimentation due to inadequate riparian buffer zones, 
development, and agriculture covers suitable habitat and 
could potentially bury mussels. Poor agricultural practices may 
also cause eutrophication and degrade water quality. 
Industrial effluent as well as sewage treatment plant 
discharges may also be degrading water quality.

Live and fresh dead collected in tributaries to 
Armuchee Creek (2013-2014), shell (2013) and 
museum specimen (Pre-1974) collected from 
mainstem Armuchee creek  



OPC notes in WQ study addendum that low-DO did not occur above 2.4 cfs

The low-DO events previously reported in July and August 2022 at station 

(Kleinschmidt 2023a) occurred during a period when flows in Heath Creek were low for a 

prolonged period, ranging from 1.77 to 39 cfs at the USGS gage. Similarly, the low-DO 

event at RM 11 on September 3, 2023 occurred under dry conditions when Heath Creek 

flows averaged 2.31 to 2.36 cfs. Figure 19 plots hourly DO at station RM11 and streamflow 

for summer 2022 and summer 2023 showing that lower DO values occurred during 

prolonged low-flow periods. Given that DO values in Heath Creek at the Main Dam ranged 



Potential solutions 
Increase minimum flow to -2.4 year-round or 
7010 or some% of inflow (harder to measure) 

Cons 

• Likely much more costly 

• Issues measuring inflow on a project of this type 

• May be more protective than is necessary to 
mitigate low DO events 

Pros 

• Simplicity in outflow 
measurement/management 

• More protective 

• Increasing system integrity will make it more 
resilient to natural disasters (e.g. drought) 
if/when can't release higher minimum flows 

Create drought plan and supP,lement flows 
periodicall't (1-2 days/wk) c:lurin_g drought/dry 
periods to flush the creek and GW 

Cons 

• More time to develop 

• Likely needs an adaptive management framework and 
more monitoring to dial in 

• May be less protective of aquatic life that we haven't 
been measuring for impacts 

Pros 

• Likely much less costly and would require less water to 
be drawn from aux. pools 

• May ameliorate the worst stressors without 
overshooting and meet state WO standards with the 
least amount of water 

• Supplemental minimum flows above inflow have been 
in use at other FERC projects in GA (Lloyd Shoals) 



Uncertainties 
• Feasibility 

• We anticipate that it won't take all much water to offset project impacts to downstream 
water quality 

• Assuming an additional 1.2 cfs = 2.38 Acre-feet/day to get to 2.4 cfs 
• Even in a worst case scenario of 122 consecutive days from June-September is only 290-4 Acre-feet 

out of 5800 Acre-feet of reserve storage in the auxiliary pools 
• Or a little less than 6 inches among the Goo (200 + 400 acre pools) 

• Specifics about operations 
• Can small amounts of water be pulled from the Auxiliary Pools or only in bulk? 

• Scenario modeling 
• Modeling different potential operations 

• How much more often would water need to be pulled from the Aux pools? 
• How much more beyond proposed drought operations would impacts be felt to recreational resources? 

• Boat ramp functionality, fisheries resources 

• Cost-Benefit 
• Jurisdiction of FERC, not FWS 



Federal Agency Obligations under Section 7(a)(1) of the Endangered Species Act
FWS Solicitor Memo and Analysis

Memorandum 

To: 

From: 

Subject: 

United States Department of the Interior 
OFFICE OF THE SOLIClTOR 

Washington, D .C. 20240 

February 6, 2024 

Martha Williams, Director, U.S. Fish and Wildlife Service 

SARAH Sarah Krakoff, Deputy Solicitor for Parks and Wildlife 
Shawn Finley, Attorney-Advisor, Division of Parks and Wildlife KRAKOFF 

Oii;i,ij~• sirJhud-:1,' S,.'iRM-1 KRAKOFF 
Date: 2024.02.00 1:~:21:00 0G'(!O' 

Federal Agency Obligations under Section 7(a)(l) of the Endangered Species Act 



I. ESA Section 7(a)(l) directs all Federal agencies (including the Service when 
implementing its authorities outside of the ESA) to carry out programs within 
their authorities to advance the recovery of endangered and threatened species. 

ESA Section 7(a)(l) consists of two sentences to describe Federal agencies' responsibilities to 
conserve ESA-l isted species: 

The Secretary shall review other programs administered by him and utilize such 
programs in furtherance of the purposes of this Act. All other Federal agencies shall, in 
consu ltation with and with the assistance of the Secretary, util ize their authorities in 

fu rtherance of the purposes of this Act by carrying out pro~rams for the conservation of 
endangered species and threatened species listed pursuant t~ section 4 of this Act. 4 

■ I Federal agencies have non-discretionary obligations to develop and carry out 
programs to advance the recovery of ESA-listed species, but agencies have 
discretion about program design. 

111. Federal agency discretion about how to fulfill Section 7(a)(l) obligations 
provides agencies with an opportunity to design their programs to meet t11eir 
responsibilities under Section 7(a)(2). 



RMPS is in a high priority and high diversity watershed (Armuchee Creek/Oostanaula River)
Listed and at-risk species are likely to have occurred in Heath Creek
FWS Recommendation: Conservation (which includes recovery such that protection is no 
longer needed) of listed and at-risk mussel species requires that we address water quality 
such that habitats are suitable for reintroductions and establishment of self-sustaining  
populations. However, the path to these goals is up to FERC’s discretion.

Federal agencies have affinnative obligations to use their authorities to develop and carry out 
programs for the conservation of endangered and threatened species. This obligation is species-
s ec1 1c an 1s tnooere w en as ec1es 1s 1ste un er t1e E . Aoenc,es ave cons, era e 
discretion about what measures to take to meet the conservation obligation but the duty to 
comply with Section 7(a)(l) is non-discretionary. Finally, Section 7(a)(l) programs that move 
species toward recovery may assist Federal agencies with their obligations llllder Section 7(a)(2) 
to ensure their actions do not jeopardize listed species. Robust Section 7 ( a)( 1) programs 
therefore have the potential to streamline or, in highly successful cases, eliminate the need for 
consultation under Section 7(a)(2). For all of these reasons, Section 7(a)(l)'s front-end approach 
to species conservation holds a great deal of unrealized potential to achieve the ESA' s goals of 
species protection and recovery. 



FWS recommendation will likely include 

• A request for proposed measures to offset project impacts on DO 
• We provided some examples but there are probably other potential solutions we 

haven't thought of 

• That a drought plan be developed with modeling scenarios that 
• Examine the impacts to operations and recreational resources under different 

management scenarios that are likely to address water quality issues in HC 
• Should include information about how much more often increased flows would have 

triggered the proposed drought operations (pulling from the aux. pools) 

• If operationally possible, scenarios of pulling from aux. pools all at once or a little at a time 

• How much more often recreational resources (e.g. boat ramp function) would be 
impacted beyond the currently proposed drought operations 

• An estimate of how much more water would be needed on average historically to increase 
flows under various management scenarios. 
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All,

It's been a struggle to get this PPT to send (file size limit) so I've uploaded it to our FWS fileshare system
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-Eric

Eric Bauer (he/him)
Fish and Wildlife Biologist
Georgia Ecological Services
US Fish and Wildlife Service
RG Stephens, Jr. Federal Building
355 East Hancock Avenue, Room 320
Athens, GA 30601
Office: 706-535-2103
Teams: eric_bauer@fws.gov (preferred)
 
http://www.fws.gov/athens
Follow us on Facebook! https://www.facebook.com/GeorgiaFieldOffice

From: Bauer, Eric F <eric_bauer@fws.gov>
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Thank you all for meeting today and providing your valuable insights and expertise.

Please forward on to anyone from our meeting that I forgot to include.
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Subject: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting
When: Thursday, April 11, 2024 3:00 PM-5:00 PM.
Where: Microsoft Teams Meeting
 
 

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

Good Afternoon Everyone,
 
Thank you for coordinating with us to find a good time for this Joint Meeting. The meeting will be via Microsoft Teams.
 
I will be following up with more detail about the meeting including an agenda. Please reach out to me in the meantime
with any questions.
 
Best,
 
Craig
 
Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 
 
________________________________________________________________________________

Microsoft Teams meeting
Join on your computer, mobile app or room device
Click here to join the meeting

Meeting ID: 279 656 028 877 
Passcode: RzHY9s
Download Teams | Join on the web

Or call in (audio only)
+1 912-219-4112,,147452578#   United States, Savannah
Phone Conference ID: 147 452 578#
Find a local number | Reset PIN

Learn More | Meeting options

________________________________________________________________________________
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From: McCaslin, Tyler
To: Bauer, Eric F; Jones, Craig; Zeng, Wei; Hedeen, David; "Elizabeth.Booth@dnr.ga.gov"; Hakala, Jim; Escobar, Anakela; Steven Layman; Jason Moak;

Barrows, Christina; Bowen, Bryant; clint.peacock@dnr.ga.gov
Subject: RE: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting
Date: Monday, April 15, 2024 7:00:34 AM
Attachments: image001.png

RM Project Preconstruction Geology Volume 4.pdf

Hi everyone,
 
Attached is the preconstruction geology report referenced during the presentation.
 
-Tyler
 

From: Bauer, Eric F <eric_bauer@fws.gov> 
Sent: Thursday, April 11, 2024 5:47 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David <david.hedeen@dnr.ga.gov>;
'Elizabeth.Booth@dnr.ga.gov' <Elizabeth.Booth@dnr.ga.gov>; Hakala, Jim <Jim.Hakala@dnr.ga.gov>; Escobar, Anakela
<anakela.escobar@dnr.ga.gov>; Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Jason
Moak <Jason.Moak@Kleinschmidtgroup.com>; McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina
<christina.barrows@opc.com>; Bowen, Bryant <bryant.bowen@dnr.ga.gov>; clint.peacock@dnr.ga.gov
Subject: Re: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting

 

*External E-Mail*

All,
 
It's been a struggle to get this PPT to send (file size limit) so I've uploaded it to our FWS fileshare system and
created a link to it. Hopefully this works - https://fws-
fileshare.box.com/s/a9pqek89qaqyunycdfn17wwnwq9gmdf6

20240328_RockyMountain_LowDOEvents.pptx
| Powered by Box
fws-fileshare.box.com

-Eric
 
Eric Bauer (he/him)
Fish and Wildlife Biologist

Georgia Ecological Services

US Fish and Wildlife Service

RG Stephens, Jr. Federal Building

355 East Hancock Avenue, Room 320

Athens, GA 30601

Office: 706-535-2103

Teams: eric_bauer@fws.gov (preferred)
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Follow us on Facebook! https://www.facebook.com/GeorgiaFieldOffice

From: Bauer, Eric F <eric_bauer@fws.gov>
Sent: Thursday, April 11, 2024 5:30 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David <david.hedeen@dnr.ga.gov>;
'Elizabeth.Booth@dnr.ga.gov' <Elizabeth.Booth@dnr.ga.gov>; Hakala, Jim <Jim.Hakala@dnr.ga.gov>; Escobar, Anakela
<anakela.escobar@dnr.ga.gov>; Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Jason
Moak <Jason.Moak@Kleinschmidtgroup.com>; McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina
<christina.barrows@opc.com>; Bowen, Bryant <bryant.bowen@dnr.ga.gov>; clint.peacock@dnr.ga.gov
<Clint.Peacock@dnr.ga.gov>
Subject: Re: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting

 
Trying again I got some failed deliveries even though on my end it said the file wasn't too large. Compressed it
further.
 
-Eric
 
Eric Bauer (he/him)
Fish and Wildlife Biologist

Georgia Ecological Services

US Fish and Wildlife Service

RG Stephens, Jr. Federal Building

355 East Hancock Avenue, Room 320

Athens, GA 30601

Office: 706-535-2103

Teams: eric_bauer@fws.gov (preferred)

 

http://www.fws.gov/athens

Follow us on Facebook! https://www.facebook.com/GeorgiaFieldOffice

From: Bauer, Eric F <eric_bauer@fws.gov>
Sent: Thursday, April 11, 2024 5:17 PM
To: Jones, Craig <craig.jones@opc.com>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David <david.hedeen@dnr.ga.gov>;
'Elizabeth.Booth@dnr.ga.gov' <Elizabeth.Booth@dnr.ga.gov>; Hakala, Jim <Jim.Hakala@dnr.ga.gov>; Escobar, Anakela
<anakela.escobar@dnr.ga.gov>; Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Jason
Moak <Jason.Moak@Kleinschmidtgroup.com>; McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina
<christina.barrows@opc.com>; Bowen, Bryant <bryant.bowen@dnr.ga.gov>; clint.peacock@dnr.ga.gov
<Clint.Peacock@dnr.ga.gov>; Hakala, Jim <Jim.Hakala@dnr.ga.gov>
Subject: Re: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting

 
Thank you all for meeting today and providing your valuable insights and expertise.
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Please forward on to anyone from our meeting that I forgot to include.
 
-Eric
 
Eric Bauer (he/him)
Fish and Wildlife Biologist

Georgia Ecological Services

US Fish and Wildlife Service

RG Stephens, Jr. Federal Building

355 East Hancock Avenue, Room 320

Athens, GA 30601

Office: 706-535-2103

Teams: eric_bauer@fws.gov (preferred)
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From: Jones, Craig <craig.jones@opc.com>
Sent: Thursday, March 14, 2024 12:45 PM
To: Bauer, Eric F <eric_bauer@fws.gov>; Zeng, Wei <Wei.Zeng@dnr.ga.gov>; Hedeen, David <david.hedeen@dnr.ga.gov>;
'Elizabeth.Booth@dnr.ga.gov' <Elizabeth.Booth@dnr.ga.gov>; Hakala, Jim <Jim.Hakala@dnr.ga.gov>; Escobar, Anakela
<anakela.escobar@dnr.ga.gov>; Klein Schmidt Group (Steven Layman) <Steven.Layman@Kleinschmidtgroup.com>; Jason
Moak <Jason.Moak@Kleinschmidtgroup.com>; McCaslin, Tyler <tyler.mccaslin@opc.com>; Barrows, Christina
<christina.barrows@opc.com>
Subject: [EXTERNAL] Rocky Mountain Relicensing Joint Meeting
When: Thursday, April 11, 2024 3:00 PM-5:00 PM.
Where: Microsoft Teams Meeting

 

 

 This email has been received from outside of DOI - Use caution before clicking on links, opening
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Good Afternoon Everyone,
 
Thank you for coordinating with us to find a good time for this Joint Meeting. The meeting will be via Microsoft Teams.
 
I will be following up with more detail about the meeting including an agenda. Please reach out to me in the meantime with
any questions.
 
Best,
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Craig A. Jones, PhD
Vice President, EHS & Regulatory Affairs
Oglethorpe Power Corporation
2100 East Exchange Place, Tucker, GA 30084
 
Office: 770-270-7348   Mobile: 770-500-8912  
Email: craig.jones@opc.com   Web: www.opc.com
 

 
 
________________________________________________________________________________

Microsoft Teams meeting
Join on your computer, mobile app or room device
Click here to join the meeting

Meeting ID: 279 656 028 877 
Passcode: RzHY9s
Download Teams | Join on the web

Or call in (audio only)
+1 912-219-4112,,147452578#   United States, Savannah
Phone Conference ID: 147 452 578#
Find a local number | Reset PIN

Learn More | Meeting options

________________________________________________________________________________
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