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EXECUTIVE SUMMARY 
 
 
STUDY AREA 
 
 The study area is located primarily in Fresno County in the San Joaquin Valley.  It 
is in the Kings River basin, which includes parts of the valley and the western slopes of 
the Sierra Nevada. The largest city near the study area is Fresno, located to the west. 
 
PURPOSE 
 

The purpose of this study is to formulate measures and alternative plans to restore 
and protect the ecosystem at Pine Flat Lake and along the lower Kings River 
(downstream of Pine Flat Dam to State Highway 180).  Ecosystem restoration includes 
improving fishery habitat, increasing fishery survival, increasing riparian, shaded riverine 
aquatic (SRA) habitat, oak-woodland habitat, and reestablishing native historic plant and 
wildlife communities. 
 
PROBLEMS 
 

The construction of Pine Flat Dam on the Kings River altered the natural 
hydrologic and temperature regime of the river.  It adversely affected riparian and SRA 
habitat on the Kings River and restricted native coldwater fish movement, which resulted 
in the decline of the fish and wildlife resources, aquatic habitat, and riverine ecosystem. 

 
Due to the design and operation of Pine Flat Dam, the reservoir can experience a 

significant increase in water temperature at certain times of the year.  When there is 
adequate water, water temperatures are well within the optimal range for the survival of 
both coldwater and warmwater fish.  However, in low water years, the availability of 
coldwater habitat for native fisheries in the reservoir and in the lower Kings River can 
decrease dramatically, which has adverse impacts on coldwater fish survivability. 
 

The temperature of water releases from Pine Flat Lake directly influences the 
fishery downstream in the lower Kings River.  During dry and below average 
precipitation years, with below average carryover storage, the coldwater reserves may be 
depleted from the reservoir by late summer and early fall, causing water temperatures in 
the reservoir and in the lower Kings River to exceed temperature levels acceptable for 
coldwater fish growth and survival.  In addition, low instream flows can adversely affect 
food supply, spatial habitat, and access to SRA habitat, and provide favorable habitat for 
nonnative warm water fishery growth, which further declines the native coldwater fishery 
survival rate.  Finally, various land use activities have resulted in some loss of riparian, 
SRA, and oak-woodland habitat, which has depleted the food source to the associated 
wildlife and special-status species along the river. 
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RESTORATION MEASURES 
 
 Ten restoration measures were considered:  (1) raising Pine Flat Dam, (2) 
constructing a multilevel intake structure, (3) constructing a turbine bypass system, (4) 
constructing a new storage facility on Mill Creek, (5) constructing a water transfer 
pipeline, (6) restoring spawning gravels, (7) restoring Avocado side channel slough, (8) 
constructing small check dams at Flume Cove on Pine Flat Lake, (9) restoring habitat 
along Byrd Slough downstream from the dam near the Friant-Kern Canal siphon, and  
(10) restoring lands on Westlake Farms.  From these measures, 3 measures were selected 
for more detailed evaluation: (1) constructing a multilevel intake structure, (2) 
constructing a 10.6-mile underground pipeline between the western portion of the Fresno 
Irrigation District’s Dry Creek Canal and the upper end of the Mendota Pool to facilitate 
a water transfer to augment instream flows in part of the lower Kings River, and (3) 
restoring habitat along Byrd Slough.  From these 3 selected measures, four alternative 
plans were formulated, including a no action plan. 
 
ALTERNATIVE PLANS 
 

The four alternative plans included (1) no action; (2) constructing a multilevel 
intake structure on the upstream face of the dam to manage the temperature of 
downstream water releases, to preserve the coldwater in the reservoir and promote 
downstream water temperatures suitable to sustain the native coldwater fishery 
throughout the year; (3) reestablishing historic flood plain riparian, SRA, and wildlife 
habitat at Byrd Slough along the Kings River immediately south of the Friant-Kern Canal 
siphon; and (4) a combination of alternatives 2 and 3.   
 
RECOMMENDED PLAN 
 
 The Corps and non-Federal sponsor (Kings River Conservation District (KRCD)) 
identified Alternatives 2, 3, and 4 as the final alternative plans.  The National Ecosystem 
Restoration Plan is Alternative 4, which is also the Recommended Plan.  This plan would 
meet the objective of ecosystem restoration, maximize ecosystem restoration benefits, 
and would not have any significant adverse environmental effects. 
 
Ecosystem Restoration Benefits and Costs 
 

The Recommended Plan would improve the native coldwater fishery in the 
reservoir and about 13 miles of the lower Kings River, and restore riparian and SRA 
habitat at Byrd Slough, by increasing, improving, reestablishing, and conserving the 
amount and quality of habitat values for vegetation and wildlife, fisheries, and special 
status species. 
 
 The first cost of the Recommended Plan is $35,800,000 based on October 2000 
price levels.  Of the estimated project first costs, about $23,270,000 (65 percent of first 
costs) would be the responsibility of the Federal Government, and about $12,530,000 (35 
percent of first cost) the responsibility of the non-Federal sponsor.  The annual costs are 
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estimated to be $2,734,000, and the quantifiable environmental benefits are estimated to 
be 40 Weighted Usable Area aquatic habitat units and 65.03 Average Annual Habitat 
Units (terrestrial habitat).  The estimated total investment cost is $40,097,000.  The non-
Federal sponsor would be responsible for operation, maintenance, repair, rehabilitation, 
and replacement of the project, currently estimated at $56,000 average annual cost. 
 
Local Support 
 

This report was fully coordinated with the non-Federal sponsor (KRCD), which 
fully supports the Recommended Plan.  KRCD will seek the necessary funding to pay for 
their share of costs in the construction of the proposed project. 
 
RECOMMENDATION 
 

The Corps recommends that the Recommended Plan be authorized for 
implementation as a Federal project and that this report be approved as the basis for 
preparation of plans and specifications for construction of this project.
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CHAPTER I 
 

INTRODUCTION 
 
 
BACKGROUND 
 

Pine Flat Dam, located on the Kings River in Fresno County, California, provides local and 
regional flood protection to the lower Kings River and contains storage capacity of about 1 million acre-
feet of water (see Plate 1).  Due to design and operating parameters at the dam, a portion of the reservoir 
pool can have significant increases in water temperature at certain times of the year.  The increase in 
water temperature in the Lake threatens the fishery at the Lake and the native coldwater fishery at 
downstream areas. These adverse effects become even more pronounced in years of low water storage or 
periods of long, hot, dry weather. 
 
 The recurring problem of warm water temperatures in Pine Flat Lake and the lower Kings River, 
(Pine Flat Dam to State Highway 180), and the loss of some riparian, shaded riverine aquatic (SRA), and 
oak-woodland habitat demonstrates the need to identify and implement fish and wildlife ecosystem 
measures, to protect and restore these environmental resources. 
 
 
PURPOSE AND SCOPE 
 
 This report summarizes the results of the feasibility phase of the Pine Flat Dam Fish and Wildlife 
Habitat Restoration study.  The report describes the development of a plan to restore and protect the 
ecosystem for fish and wildlife resources in the Kings River basin, specifically in Pine Flat Lake and the 
lower Kings River, from Pine Flat Dam to Highway 180.   
 
 In developing this ecosystem restoration/protection plan, the scope of this study is to: 
 
• Assess the existing operation of the dam and its environmental effect on the ecology of the fish and 

wildlife downstream. 
 
• Determine planning objectives. 
 
• Identify potential measures and develop alternatives. 
 
• Identify a plan that provides ecosystem benefits and is environmentally sound and acceptable. 
 
• Define requirements to implement the plan. 
 

The Environmental Impact Statement/Environmental Impact Report (EIS/EIR), which 
accompanies this feasibility report, includes detailed discussions of land use, agriculture, prime and 
unique farmland, vegetation, wildlife, fisheries, special status species, water quality, air quality, 
transportation, recreation, cultural resources, and overall ecosystem benefits.  Eliminated from detailed 
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analysis are climate, topography, geology, soils, noise, esthetics and visual setting, socio economics, and 
hazardous, toxic, and radioactive waste (HTRW). 
 
 
STUDY AUTHORIZATION 
 

The general authority for this study is the 1964 Congressional resolution of the House Committee 
on Public Works, as follows:  

 
Resolved by the Committee on Public Works of the House of Representatives, United States, that 
the Board of Engineers for Rivers and Harbors is hereby requested to review the report on 
Sacramento-San Joaquin Basin Streams, California, published as House Document No. 367, 81st 
Congress, 1st Session, and other reports, with a view to determining whether any modification of 
the recommendations contained therein are advisable at this time, with particular reference to 
further coordinated development of the water resources in the San Joaquin River basin, California. 

  
 
PRIOR STUDIES AND REPORTS  
 

Following are brief descriptions of significant studies and reports that have been prepared or are 
currently underway, related to the construction and operation of the Pine Flat Project and its effect on 
flood control, water supply, conservation, and environmental resources. 
 
U.S. Army Corps of Engineers (Corps)  
 

"Kings River and Tulare Lake, California," House Document No. 630 (76th Congress, 3rd 
Session), 1940.  This document recommended construction of Pine Flat Dam for flood protection and 
water conservation. 
 

"Pine Flat Lake, Kings River, California, Reservoir Regulation Manual," 1953, revised 1979.  This 
manual defined primary responsibilities for operating Pine Flat Reservoir. 
 

"Pine Flat Lake, Kings River, California, Design Memorandum No. 7, Master Plan," October 
1976.  This report was a guide for the administration of all lands and water for public use and 
development of the Pine Flat Lake project. 

 
"Evaluation of Planning for Fish and Wildlife at Corps of Engineer Reservoirs, Pine Flat Lake 

Reservoir Project, California," February 1983.  This report was one in a series of documents prepared to 
evaluate the adequacy and predictive value of fish and wildlife measures associated with past construction 
of Corps reservoirs, and to make planning recommendations for Corps reservoir projects throughout the 
United States.  The study was prepared for the Office of the Chief of Engineers by the Sport Fishing 
Institute, Washington, DC. 

 
"Pine Flat Dam, Kings River, California, Reconnaissance Report," August 1989.  This report 

presented the results of a study of potential flood control and water-related opportunities from raising Pine 
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Flat Dam.  The results indicated that raising the dam for flood control and water supply would not be 
economically feasible. 
 

"Pine Flat Dam Fish and Wildlife Habitat Restoration Investigation, California, Reconnaissance 
Report," April 1994.  This report investigated preservation and restoration of fish and wildlife habitat 
related to the construction of Pine Flat Dam.  A wide range of possible restoration measures was 
investigated, including raising Pine Flat Dam to create a temperature control pool, constructing a 
multilevel intake structure for the dam penstocks, installing a turbine bypass, constructing an off-stream 
storage reservoir on Mill Creek, implementing water exchanges, restoring spawning gravels, planting 
riparian vegetation, and creating wetland habitat. 
 

"Pine Flat Turbine Bypass, California, Habitat Restoration, Project Modification Report and 
Environmental Assessment," September 1996.  This report presented the results of a study to install a 
turbine bypass system at Pine Flat Dam.  The study was conducted under the authority of the Corps' 
Section 1135 program. 
 
Kings River Conservation District (KRCD)  
 

"Master Plan for Kings River Service Area," December 1974.  The purpose of this report was to 
balance water supply, minimize flood damages, and conserve and develop water and power resources. 
 

"Kings River Hydroelectric Project, Environmental Impact Report," November 1978.  This report 
was prepared by the KRCD as part of its requirements for acquiring a Federal Energy Regulatory 
Commission license. 
 
 “Water Temperature Modeling Study for the Multi-Level Intake Structure,” September 1998.  In 
this report KRCD used a calibrated CE-QUAL-W2 computer model developed for Pine Flat Reservoir to 
evaluate water temperatures in the reservoir and downstream releases through a multilevel intake structure 
design. 
 
 “Multi-Level Intake Structure, Port Configuration Analysis,” March 1999. In this report KRCD 
determined the number and elevation of intake openings or withdrawal ports that would optimize the 
multi-level intake structure’s release temperature effectiveness and summarized the results of the analysis 
in selecting the most effective intake port configuration. 
 
 “Kings River Fisheries Management Program Framework Agreement,” May 1999.  The 
Framework Agreement was entered into by California Department of Fish and Game (DFG), Kings River 
Water Association (KRWA), and KRCD to establish a formal partnership to complete and implement the 
work envisioned in the Kings River Fisheries Management Program.  The Fisheries Program was 
developed to enhance a broad range of fish and wildlife resources in accordance with principles originally 
set forth by the participating parties in a Statement of Intent executed in 1994. 
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STUDY BACKGROUND AND PARTICIPANTS 
 

The Corps is conducting this study with the assistance and cooperation of the KRCD, the non-
Federal sponsor, and the KRWA, an equal cost-sharing partner with KRCD in this study.  The KRCD was 
formed as a public agency in 1951 and acts on behalf of the Kings River Service Area and its landowners 
on a variety of river issues and potential projects.  The agency also operates and maintains the 
downstream levee and channel system, which is part of the Pine Flat project, and owns and operates the 
Pine Flat Power Plant.  The KRWA was formed in 1927 to administer Kings River water rights and 
entitlements along with water deliveries in accordance with diversion schedules.  Irrigation water is 
delivered to 28 member agencies in the Kings River Service Area, which encompasses about 1.1 million 
acres.  
 

The reconnaissance phase of the study was initiated in April 1993.  On May 13, 1993, a public 
workshop was held in Fresno.  After the workshop, an ad hoc committee was established, composed of 
representatives from the Corps, U.S. Bureau of Reclamation (Bureau), DFG, KRCD, KRWA, Fresno 
Irrigation District (FID), Lower Kings River Committee, Fresno Flyfishers for Conservation, Clovis Bass 
Club, Kaweah Flyfishers, landowners around the lake, and marina and whitewater rafting representatives.  
Members of the ad hoc committee participated in identifying problems and potential environmental 
restoration measures.  The committee held four meetings in 1993 and two meetings in early 1994.  A 
reconnaissance report was completed in 1994. 
 

The feasibility study was initiated after execution of the Feasibility Cost-Sharing Agreement 
between the Corps and KRCD in January 1996.  A notice of initiation of the feasibility study was 
circulated in late March 1996, and a notice of intent to prepare a draft EIS/EIR for the Pine Flat 
restoration study was published in the Federal Register.  This notice provided information on the study 
and encouraged nationwide comment.  A public scoping meeting was held in Fresno on April 24, 1996.  
At the meeting, the public was provided with information on the environmental problems in the Kings 
River basin, fish and wildlife restoration alternatives, and study process.  A study management team 
composed of Corps and KRCD representatives was formed to manage the technical studies and participate 
in the evaluation of the alternative plans. 
  
 
ONGOING ACTIVITIES 
 
Kings River Fisheries Management Program 
 

Beginning in 1994, a voluntary effort was undertaken to establish a fisheries management program 
for the Kings River.  The purpose for such a voluntary program was to balance the fishery needs with 
other beneficial uses of the Kings River, while maintaining established water and storage rights.  
Participants in the program included the DFG, KRCD, and KRWA.  On May 28, 1999, the program 
participants signed the Kings River Fisheries Management Program Framework Agreement (see 
Appendix A).  The Framework Agreement established a number of aquatic resource enhancement goals 
for the lower Kings River and Pine Flat Lake. 

 
These goals included development of physical elements intended to protect or enhance fish 

populations or to improve aquatic habitat quality within Pine Flat Reservoir and the Kings River below 
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Pine Flat Dam.  The adaptive management program includes several actions:  establishing a 100,000 acre-
foot temperature control pool within the reservoir, increasing minimum flows, balancing the beneficial 
uses of the Kings River, providing annual funding, stocking coldwater fish, fishery habitat improvement, 
public education and involvement, public access improvements, program monitoring, and regulating 
fishing along the lower Kings River.  An important component of this management program is to 
maintain support for the Corps’ efforts and studies involving potential projects for fish, wildlife, and 
ecosystem restoration on the Kings River. 

 
 Under the fisheries management program, enhanced minimum flows were established in the Kings 
River in its 10-mile reach between Pine Flat Dam and the Fresno Weir.  These flows were in addition to 
those provided by a 1964 agreement between KRWA and DFG.  Voluntary flows of at least 95 cubic feet 
per second (cfs) to the Fresno Weir and 5 cfs to the Dennis Cut Weir were provided by member water 
rights units of the KRWA.  In addition to these enhanced minimum water flows in the river and creation 
of the temperature control pool in the reservoir, the fisheries management program constructed the Kings 
River’s first artificial trout spawning and rearing channel in the spring of 2000.  The channel, which is 
located 5 miles downstream of Pine Flat Dam, is about 2,000 feet long.  The channel was named the 
Thorburn Spawning Gravel Project in honor of the landowners who granted an easement for the project.  
(Several of these actions are considered to be without-project conditions for this restoration study.) 
 

The DFG, KRCD, and KRWA are continuing to study, and intend to implement, additional 
components of the fisheries management program, including additional spawning gravel and rearing 
channels and fish habitat restoration projects, as well as fish stocking, enforcement, public information 
and education, stream monitoring, and program funding.  
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CHAPTER II 
 

DESCRIPTION OF STUDY AREA 
 
 
STUDY AREA LOCATION 
 
 The study area is located primarily in Fresno County in the San Joaquin Valley.  The study area is 
the Kings River basin, which includes parts of the valley and the western slopes of the Sierra Nevada.  
More than half of the upper basin is within the Kings Canyon National Park, Sierra National Forest, and 
Sequoia National Forest.  The study focuses on the Pine Flat Dam and Lake and Kings River downstream 
of the dam (see Plate 2). 
 
 
DRAINAGE BASIN DESCRIPTION 
 
 The Kings River basin encompasses about 3,445 square miles.  The basin is bounded on the north 
by the San Joaquin River basin and on the south by the Kaweah River basin.  The upper basin consists of 
1,545 square miles above Pine Flat Dam.  The upper basin is among the most rugged areas in the Sierra 
Nevada and is characterized by sharp peaks and ridges, precipitous canyons, and granite domes.  Soil 
cover ranges from moderate in the lower elevations to nonexistent above 10,000 feet.  The upper basin is 
suitable for grazing, lumbering, hydroelectric power generation, mining, and recreation.  The area is 
sparsely populated.  
 
 The lower Kings River basin includes an alluvial plain of about 1,900 square miles, which ranges 
in elevation from about 400 feet, msl, at the foothill line to 175 feet, msl, in the Tulare Lake basin and 180 
feet, msl along the Kings River North (Fresno Slough).  Excellent soils, moderate climate, and availability 
of summer streamflow and ground water for irrigation make the lower basin a world-renowned 
agricultural area.  The major population center is the city of Fresno. 
 

The Kings River originates high in the Sierra Nevada and flows in a southwest direction as it 
leaves the foothills and enters the San Joaquin Valley.  Below Pine Flat Dam, flows from the Kings River 
divide into numerous channels, which converge into a single channel before dividing into Kings River 
North and Kings River South.  The Kings River North only flows into the San Joaquin River during flood 
operations, and Kings River South flows into the Tulare Lake basin. 
 
 
CLIMATE 
 
 The climate of the lower basin is characterized by hot, dry summers and moderate winters with 
temperatures that vary considerably.  Summer highs often exceed 100 degrees Fahrenheit (oF) (37.7 
degrees Centigrade (°C)), while winter lows may drop below freezing.  Observed temperature extremes in 
Fresno have ranged from 114 oF to 18 oF (45.5 °C to –7.7 °C).  High temperatures can extend well into 
the fall.  
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At the higher elevations, the summers are cool, and the winters are severe.  Temperatures in the 
mountains generally decrease with increasing elevation.  Observed temperature extremes at Huntington 
Lake (elevation 7,020 feet) have ranged from 89 oF to -18 oF (31.6 °C to –27.8 °C). 

 
Winter precipitation usually occurs as rain at elevations below 5,000 feet and as snow at higher 

elevations.  About 90 percent of the precipitation will occur from November through April.  The average 
annual precipitation varies greatly throughout the basin.  The average ranges from about 6 inches on the 
valley floor to about 60 inches in the high mountain elevations.  The average in Fresno is about 10.5 
inches.   Summers are typically dry.  Runoff results from rainfall events and seasonal snowmelt.  
Precipitation also varies greatly from year to year, resulting in years that range from critically dry to wet, 
with only a few years producing average runoff. 
 
 
ENVIRONMENTAL RESOURCES 
 

This section briefly describes some of the environmental resources in the study area.  A more 
detailed description of these resources can be found in the EIS/EIR. 
 
Natural Resources 
 
 Natural resources in the Kings River basin are varied due to the wide range of elevation and 
climate.  The major ecosystems associated with the Kings River basin include riparian, SRA, foothill 
woodlands, grasslands, seasonal wetlands, agricultural, and urban.  A variety of wildlife species inhabits 
the riparian and other wetland habitats in the basin, including many types of birds, reptiles, and mammals.  
The Kings River currently supports a wide variety of native and nonnative fish species, including native 
coldwater fish such as trout, hitch, roach, Sacramento sucker, Sacramento squawfish, and sculpin; and 
nonnative fish such as large- and small-mouth bass, catfish, and others.  The Kings River basin is a broad-
based aquatic ecosystem that supports a variety of fish and other species including mussels, clams, many 
species of macro-invertebrates, mammals, and birds (see Appendix B).  
 

According to the U.S. Fish and Wildlife Service (USFWS), the Federally listed species that could 
occur in the study area include the bald eagle, California red-legged frog, delta smelt, Sacramento 
splittail, California condor, Valley elderberry longhorn beetle, giant garter snake, giant kangaroo rat, 
Fresno kangaroo rat and critical habitat, Tipton kangaroo rat, San Joaquin kit fox, Aleutian Canada goose, 
blunt-nosed leopard lizard, Lahontan cutthroat trout, Paiute cutthroat trout, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, California jewelflower, palmate-bracted bird’s-beak, San Joaquin woolly-
threads, Hartweg’s golden sunburst, Mariposa pussy-paws, San Benito evening-primrose, fleshy owl’s-
clover, Hoover’s eriastrum, San Joaquin Valley Orcutt grass, San Joaquin adobe sunburst, and Green’s 
tuctoria.  The Federally proposed species are the riparian (San Joaquin Valley) woodrat and mountain 
plover. 
  
Geology and Soils 
 
 The basin is in a complex geologic area containing metamorphosed sedimentary and volcanic 
rocks that have been folded, faulted, intruded upon by granitic rocks of three different ages.  In addition, 
volcanism and later glaciations have modified the topography to essentially the present-day landscape. 
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Around Pine Flat Lake, the geology is similar to that of the rest of the western slope of the Sierra 
Nevada, with Mesozoic granitic rocks and pre-Mesozoic metamorphic and granitic rocks predominating.  
Small amounts of Quaternary alluvium cover the canyon floor, and the soils are generally shallow and 
poorly drained.  Soils in the lower Kings River are sandy loam and are ideal for farming. 
 
Water Quality 
 
 Water quality is good in the reach of the Lower Kings River from Pine Flat Dam to Highway 180.  
Water quality in this 13-mile reach depends on the timing and quantities of watershed runoff and reservoir 
releases, and is affected primarily by low flows and warm water temperatures.  The quality diminishes 
farther downstream, especially near the communities of Lemoore and Hanford in Kings County as a result 
of municipal and agricultural inflows in the lower river reaches. 
 
Socioeconomics 
 

The study area is primarily in Fresno County.  According to the California Department of Finance, 
the county had a population of approximately 786,800 in 1998.  The population is projected to grow to 
nearly 1,506,000 by the year 2020, an estimated increase from 1998 of over 90 percent.  According to the 
California Department of Finance, the largest cities in the area as of 1998 are Fresno (411,600) and Clovis 
(67,700).  Smaller cities include Reedley (20,200), Sanger (18,800), Selma (18,100), Mendota (7,600), 
and Kerman (7,400).  Many Fresno County residents live in unincorporated areas (178,700), including 
many small communities.  
 

Land use along the lower Kings River is primarily agricultural in the valley, with grazing in the 
Sierra Nevada foothill region.  Agricultural uses include extensive orchards, row crops, vineyards, and 
grain fields.  As a result, nearly one in every three jobs in the county is related to agriculture.  According 
to the California Department of Finance, the per capita personal income for Fresno County for 1998 was 
$20,333, as compared to $28,163 for the entire State of California for the same year.  
 
Cultural Resources 
 
 Due to the Native American habitation in the area, especially along the Kings River, the area is 
sensitive to cultural resources.  A 1984 study conducted by archeologists with the University of 
California, Los Angeles surveyed all Pine Flat Lake parklands, and while 33 prehistoric sites were 
recorded, none were located near Pine Flat Dam.  A records search by the Southern San Joaquin Valley 
Information Center was completed in 1993 for the Byrd Slough Habitat Restoration site.  No prehistoric 
or historic archeological sites were located within the study area, although three archeological sites are 
located one-third mile to the east. 
 
Hazardous, Toxic, and Radiological Waste 
 

Assessment of past land use and potential sources of contamination have identified no known soil 
or other contamination in the study area. 
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HYDROLOGY 
 
 The annual runoff from the Kings River basin averages about 1.7 million acre-feet.  However, the 
annual runoff is unpredictable and fluctuates significantly.  The lowest recorded runoff was 391,700 acre-
feet in 1924; the greatest runoff was 4,476,000 acre-feet in 1983. 
 

A snow pack normally accumulates in the mountains during the winter and reaches its peak in 
depth and water content in late March and early April when temperatures are warm enough to begin 
melting the snow.  About 75 percent of the annual runoff into Pine Flat Lake normally occurs between 
April 1 and July 31.  
 

Runoff results from rainfall events and seasonal snowmelt.  Runoff from rainfall occurs very 
rapidly because 22 percent of the basin is above an elevation of 10,000 feet and consists of bare granite.  
Warm storms occasionally produce enormous downpours of rain over the foothills and mountains over a 
brief duration, resulting in very rapid runoff and very high peaks.  The largest rain flood of record on the 
Kings River was in December 1955.  The 1955 flood had a 16-day volume of about 400,000 acre-feet.   

 
 Peak-Recorded regulated floodflows from Pine Flat Dam and Reservoir are shown in Table II-1.  
 

Table II-1.  Peak Regulated Floodflows from Pine Flat Dam and Reservoir 
 

Peak Flow (cfs) Date Runoff Type 
17,000  July 1969 Snowmelt 
13,500  July 6, 1983 Snowmelt 
12,000  June 5, 1986 Snowmelt   
13,100  July 11, 1995 Snowmelt   
13,200 January 2, 1997 Rainfall (local runoff below dam) 
  8,000 February 9, 1997 Rainfall  
11,800 July 12, 1998 Snowmelt 

 
Minimum flood damages were reported along the Kings River below Pine Flat Dam in all of these 

events.  However, these Kings River floodflows contributed to the overall flooding in the San Joaquin 
River main stem and the Tulare Lakebed. 

 
 

EXISTING WATER RESOURCES PROJECTS 
 

Several water resources projects influence flow in the Kings River.  These projects help regulate 
flows by controlling releases to obtain the maximum practicable reduction in flood damage and to provide 
water for urban, agricultural, and environmental uses.  Several of the larger projects are described below. 
 
Federal 
 

Pine Flat Dam Project.  The Corps completed pine Flat Dam in 1954 for flood control and water 
conservation.  The dam is a concrete-gravity structure.  It is 429 feet high and 1,820 feet long at the crest.  
The reservoir has a storage capacity of about 1 million acre-feet at gross pool, all of which is available for 
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flood control when required.  In addition to the dam, the project included penstocks for hydropower, 
downstream improvements to control flooding, and diversion of flows between the Kings River North and 
Kings River South.  Downstream channel clearing and construction of levees and weirs were completed in 
1976. 
 

The project provides flood protection to about 80,000 acres of agricultural land along the Kings 
River and 260,000 acres of agricultural land in the Tulare Lakebed (in conjunction with other projects on 
the Kaweah, Tule, and Kern Rivers).  Recreation is an incidental benefit of the project.  A non-Federally 
owned hydroelectric power plant was completed below the dam by KRCD in 1984. 

  
Army Weir.  The Army Weir, which is located about 55 miles downstream of the dam, is a 

diversion structure completed by the Corps in 1943 to regulate flows between the Kings River North and 
Kings River South.  The KRWA operates the weir in accordance with agreements among the members of 
the association.  The Corps maintains the weir and directs its operation during floods. 

 
Friant-Kern Canal.  The Friant-Kern Canal was constructed and is operated by the Bureau as 

part of the Central Valley Project (CVP).  The canal extends 152 miles from Friant Dam (Millerton Lake) 
on the San Joaquin River south to the Kern River near Bakersfield.  The canal provides irrigation water to 
users along the lower east side of the San Joaquin Valley.  The canal crosses the Kings River upstream 
from Centerville Bottoms. 
 
State 
 

California Aqueduct.  The California Aqueduct was constructed in the 1960’s and is operated by 
the State Department of Water Resources as part of the State Water Project (SWP).  The aqueduct extends 
444 miles from the Banks pumping plant at the Sacramento-San Joaquin Delta south to Lake Perris in 
southern California.  The aqueduct passes along the western edge of the Tulare Lake basin and provides 
water to the Tulare Lake Basin Water Storage District and Empire West Side Irrigation District (both 
members of the KRWA).   
 
 
WATER SUPPLY 
 

Overall, the water rights within the Kings River basin are governed by a collective agreement 
executed in 1927 by members of the KRWA.  The agreement was modified in 1949 and 1963, and is 
administered by KRWA for the 28 members who collectively own all the water rights in the basin.  The 
water is diverted downstream of Pine Flat Dam and distributed through many canals, channels, ditches, 
and pipelines, and is used primarily for irrigation and ground-water recharge in the 1.1 million–acre Kings 
River service area.   

 
Some water from the Tule and Kaweah Rivers (on average about 19,000 and 15,000 acre-feet, 

respectively) is also used each year for irrigation in the Tulare Lake basin.  About 93,000 acre-feet of 
CVP water from the San Joaquin River is imported annually into the service area through the Friant-Kern 
Canal.  The City of Fresno has a CVP contract for 60,000 acre-feet of Class 1 water (firm supply), and 
FID has a CVP contract for 75,000 acre-feet of Class 2 water (only available after Class 1 water deliveries 
are satisfied). 
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FLOOD CONTROL 
 
Floods on the Kings River are of two types:  winter rain floods and spring snowmelt floods.  

Winter rain floods, which generally occur from November through March, are caused by heavy rains and 
are sometimes augmented by melting snow at intermediate elevations.  These winter rain floods may have 
large peak flows, but are usually of short duration and comparatively small volume.  A major portion of 
the winter precipitation is snow, which generally remains in the mountains above 5,000 feet until spring.  
Snowmelt floods have comparatively moderate peaks, but very large volumes extending over 2 to 4 
months.  About 75 percent of the annual runoff occurs from April through July. 
 

The flood control capacity of Pine Flat Dam was designed on the basis of an analysis of the 1906 
flood, the largest known snowmelt flood prior to authorization of the project.  A reservoir capacity of 1 
million acre-feet was required to minimize damage in the Tulare Lake basin from the Kings River.  
Operating criteria require that 475,000 acre-feet of vacant storage be maintained for flood control from 
December 1 through February 1.  Subject to legal and operational constraints, additional vacant space is 
provided in Wishon and Courtright Reservoirs upstream from Pine Flat Dam.  These reservoirs are owned 
and operated by the Pacific Gas and Electric Company.  The watershed is monitored daily for water 
content of the snow pack.  It is required that the Corps adjusts additional flood control space as conditions 
warrant. 
 
 
HYDROELECTRIC POWER 

 
The Kings River basin has four major hydroelectric power projects licensed by the Federal Energy 

Regulatory Commission.  The Pacific Gas & Electric Company owns and operates three:  Haas-Kings 
River Project, Balch Project, and Helms Pumped Storage Project.  The KRCD owns and operates the 
fourth; that is, the Pine Flat Power Plant located at the base of Pine Flat Dam. 
 
Haas-Kings River Project 
 

The Haas-Kings River project is owned and operated by the Pacific Gas and Electric Company.  
The project consists of Courtright Lake (123,300 acre-feet), Lake Wishon (129,100 acre-feet), and the 
Haas Power House (144,000 kilowatts), which are located on the North Fork of the Kings River, and the 
Kings River Power House (52,000 kilowatts), which is located at the upper end of Pine Flat Lake. 

 
Balch Project 

 
The Balch project, located on the north fork of the Kings River, is owned and operated by the 

Pacific Gas & Electric Company.  The project consists of a diversion dam and a tunnel leading to the 
Balch Power House No. 1 (34,000 kilowatts) and Balch Power House No. 2 (105,000 kilowatts).  
 
Helms Pumped Storage Project 
 

The Helms project is owned and operated by the Pacific Gas & Electric Company.  The project 
consists of the Helms Pumped Storage Power House (1,212,000 kilowatts), which is located on the North 
Fork of the Kings River between Courtright Lake and Lake Wishon. 
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Pine Flat Power Plant 
 

The Pine Flat Power Plant is owned and operated by KRCD.  The agency completed the power 
plant in 1984 in order to use flood control and irrigation releases from the reservoir for power generation.  
Since the power plant is located at the base of a Corps dam, the plant is operated and maintained in 
accordance with the memorandum of agreement between the Corps and KRCD dated March 25, 1993.  
The operation of the power plant is incidental to the operation of the dam for flood control and water 
conservation, and flow releases are not modified for power generation.  The power plant is operated in 
compliance with a license issued by the Federal Energy Regulatory Commission, with a permit issued by 
the State Water Resources Control Board, and in compliance with agreements with the DFG and KRWA.  
The DWR purchases all of the power produced by the Pine Flat Power Plant for use in operating the 
SWP.  Facilities owned by the Pacific Gas & Electric Company transmit the power to the statewide power 
system grid. 
 

  
FUTURE WITHOUT-PROJECT CONDITIONS 

 
Future without-project conditions are the conditions expected in the study area assuming that the 

Corps does not participate in this ecosystem restoration project at Pine Flat Dam.  These conditions are 
used to evaluate the long-term effectiveness of the alternative plans.  These conditions are based on 
existing conditions and assumptions regarding likely future actions under consideration at this time.  The 
future without-project conditions for this study are summarized below: 

 
• Fisheries – Periods of low-water storage and warm water temperatures will continue occasionally in 

the reservoir, threatening the survival and limiting the abundance of the native coldwater fishery 
including some species of trout, hitch, roach, sculpin, Sacramento sucker, and Sacramento squawfish.  
Conditions for a native coldwater fishery below Pine Flat Dam will continue to be good in wet years, 
but will decline in below average and dry years due to the high temperatures and low volumes of 
releases from Pine Flat Dam.  This will continue to limit the abundance of fish and wildlife and the 
quality of the aquatic ecosystem resources along the lower Kings River. 

 
• Spawning Area – Some new areas of spawning gravel for trout (indicator species) and other fishes 

have been established by the KRCD in the lower Kings River as one component of the comprehensive 
Kings River Fisheries Management Program.  However, without the modification of the Pine Flat 
Dam to provide optimum temperature releases downstream and the downstream ecosystem restoration 
site to provide riparian habitat for wildlife and SRA habitat for fish, these and other spawning areas 
will not provide an increase in the fishery survival rate.  

 
• Special-Status Species – Riparian and SRA habitats at the Byrd Slough Habitat Restoration site will 

continue to be degraded and have a low habitat value.  This will continue to limit the associated 
special-status species along the lower Kings River.  

 
• Vegetation and Wildlife – Riparian and SRA habitat at the Byrd Slough Habitat Restoration site will 

continue to be degraded and have a low habitat value.  There will be no change from existing 
conditions at the reservoir and along the lower Kings River.   
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• Land Use of the Byrd Slough Habitat Restoration Site – Land use will not change from existing 
conditions. 

 
• The fishery within the lake and in the river below the dam will continue to decline due to lack of 

optimum temperature range for fishery survival.  
 

• The existing temperature control pool of about 100,000 acre-feet will be maintained in Pine Flat Lake 
as part of the ongoing Kings River Fisheries Management Program.  

 
• Several environmental resources and conditions will remain basically the same:  climate, hydrology, 

flood control, hydroelectric power, geology and soils, socioeconomics, cultural resources, and HTRW.  
The less-than-optimum conditions related to water quality, water supply, vegetation and wildlife, 
fisheries, special status species, and recreation will likely continue to decline.   

 
• Water quality – Continued periods of low water storage, low dissolved oxygen levels, and warm water 

temperatures will occur occasionally in the reservoir (no change from existing conditions).  
Downstream conditions related to low flow and warm temperatures following the summer irrigation 
season will continue.  The high water temperatures will continue to contribute to the decline of fishery 
resources at the reservoir and along the lower Kings River. 

  
• Pine Flat Dam will continue to be operated by the Corps for flood control and water conservation 

throughout the expected project life, in accordance with the existing reservoir control manual.  
 

• A turbine bypass facility similar to the one proposed in the “Pine Flat Dam Turbine Bypass, 
California, Habitat Restoration, Project Modification Report and Environmental Assessment,” 
September 1996, will be in place at Pine Flat Dam.  Construction is scheduled to be completed by 
2002.   

 
• Water Supply – No change from existing conditions.     
 
• Recreation – Pine Flat Lake and the lower Kings River will continue to be favorite locations for many 

recreation and outdoors enthusiasts.  Without the project, rainbow trout and the coldwater fishery 
habitat could continue to decline, which would degrade the recreational experience.   
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CHAPTER III 
 

PROBLEMS AND OPPORTUNITIES 
 
 
PROBLEMS 
 

The existing water resources problems in the study area are (1) decline of the native coldwater 
fishery due to poor water temperature regimes in the lake and in the river below the dam, and (2) decline 
of riparian and SRA habitat and the adjacent flood plain due to cattle grazing and other land use.  

 
Warm Water Temperatures 
 

The problems in the lower Kings River are connected to the physical and operational constraints 
of Pine Flat Dam.  The Dam is a physical barrier to the upstream migration of rainbow trout and other 
coldwater fish to cooler water areas above the Dam for the purpose of spawning.  Also, in below average 
water years, the temperature of water released from Pine Flat Dam into the lower Kings River is too warm 
to support the native coldwater fishery.  Plate 3 shows the upstream face and cross-sectional diagrams of 
the dam. 

 
 Warm water temperatures below Pine Flat Dam occur in late summer and fall (July to October) 
and adversely affect the survival of the coldwater fishery in the lower Kings River.  In addition to warm 
water releases from the Dam, other factors influencing the survival of the coldwater fishery in the lower 
Kings River are climate, vegetative cover, streambed substrate, stream depth, physical habitat, and flow 
rate.  Downstream of the Dam, water temperatures above 21oC (69.8oF) are considered stressful.  These 
temperatures reduce the survival rate of coldwater fish and are fatal if the temperature remains this high 
for a prolonged period.  These temperatures usually occur during below average water years.  In above 
average water years, the coldwater reserve in the Lake provides release temperatures at or below 21oC 
(69.8oF), therefore, there are no temperature problems.   

 
The reason for the warm water releases from the Dam is Pine Flat Lake becomes thermally 

stratified during warm months, usually from March through September.  The uppermost 30 feet of the 
lake are typically well mixed and warm in the summer, sometimes exceeding 25oC (77oF).  This warm, 
upper layer of water overlies a 10- to 20-foot-thick layer where the temperature changes rapidly from 
25oC (77oF) to about  15oC (59oF).  All of the water below this layer is cold, and a secondary layer with 
extremely cold water is sometimes present in the lowermost 30 to 50 feet of the lake. 

 
The flexibility to manage the coldwater reserves in Pine Flat Lake is limited.  The thermal 

stratification of the Lake and the elevation of the outlet ports makes it impossible to provide the optimal 
temperature releases.  There is no means to release water through the dam penstocks when the 
hydropower plant turbines are not operating or to make selective withdrawals from various levels within 
the reservoir. 
 

Temperatures were taken at two different locations in the river below the dam. Plates 4, 5, and 6 
show the daily average water temperatures for the years 1988 (dry), 1992 (critically dry), and 1994 
(normal).  The first point was taken from a bridge 0.5 mile below the dam (see Figure 1), and the second 
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point is the Fresno Weir that is 9.7 miles downstream from the dam (see Figure 2).  (Fresno Weir is an 
irrigation diversion structure owned, operated, and maintained by the FID.)  As shown on the plates, 
temperatures in the river increase from July to October, with the peak temperature in September.  
Temperatures were taken for 3 consecutive years in order to obtain an accurate representation for 
critically dry, dry, and normal conditions.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
  
 
 
Limitations of Dam Operations 
 
 At Pine Flat Dam, there are four outlet locations at various elevations used to make flow releases.  
These locations include the spillway gates, the mid-level sluice gates, the low-level sluice gates, and the 
penstocks of the power plant.  For the purpose of managing the coldwater reserves in the lake, the 
spillway gates are not significant.  For flows between about 600 cfs and 8,000 cfs, releases are typically 
made through the power plant through the penstocks.  Additional releases can be made through the mid- 
or lower-level sluicegates, depending on pool elevation. 
 
 Use of the sluice gates to manage the coldwater reserve is limited.  Because of hydraulic and 
mechanical features, the operational range of each set of sluice gates is restricted.  Lake elevations must 
be between 751 feet and 924 feet to make releases through the mid-level sluiceways.   Releases from the 
low-level sluiceways can be made when the lake elevation is below 751 feet.  During the late summer in 
below average, low storage years, water at the mid-level sluice gate is usually above 21°C (69.8°F).  
Releases through the low-level sluiceway would quickly deplete the small reserve of the coldest waters, 
resulting in warmer release temperatures later in the year.  

 
Plate 7 shows two graphs of 100 years of record between 1896 and 1996.  The first graph shows 

the runoff in acre-feet, and the second graph shows the runoff as a percentage of average, which is 
1,721,200 acre-feet.  These graphs indicate how widely the runoff can fluctuate.  There are only 27 years 
having an annual runoff ranging from 80 to 120 percent of average.  Plate 8 shows the maximum Pine 

Figure 1.  First temperature measurement location at 
Bridge 0.5 mile below dam. 

Figure 2.  Second temperature location at Fresno 
Weir
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Flat Reservoir storage from 1955 through 1998.  From the data, the mean maximum storage is 782,700 
acre-feet, and the median maximum storage value is 888,800 acre-feet.  Plate 9 shows the years and the 
number of days in each of those years when the reservoir storage was greater than 800,000 acre-feet, 
roughly 12 percent of the time for an average of 44 days per year.  Plate 10 is a graph showing the storage 
above 600,000 acre-feet. 

 
Decline of Fisheries Due to Temperature Fluctuations 
 

Pine Flat Lake Fishery.  Fishery problems in Pine Flat Lake primarily concern unsuitable 
temperature range for native coldwater fish survival, lack of adequate dissolved oxygen, and lack of 
spatial habitat.  These problems result largely from the inability to make selective withdrawals from the 
reservoir pool.  Thermal stratification in the reservoir affects native coldwater fish and creates fisheries 
problems.  In most years, the lake stratifies into an epilimnion (top level), metalimnion (mid-level), and 
hypolimnion (bottom level). 
 
 When there is adequate water in the reservoir, such as during high-runoff years, water 
temperatures in much of the reservoir are well within the optimal range for native coldwater fish (11°C to 
18°C (51.8°F to 64.4°F)).  However, in low-water years there is insufficient cool water for the coldwater 
fishery. 
 
 Reservoir release temperature problems in low- to normal-runoff years are aggravated by dam 
operation criteria.  For example, early season irrigation releases are made through the power plant 
penstocks, depleting the cooler water from the lower layer of the reservoir and leaving warmer water from 
the reservoir’s upper layer.  The upper layer warms further from the hot summer air temperatures and 
becomes too hot to support the native coldwater fishery. 
 
 In low-runoff years, this leaves native coldwater fish with less cold water and less suitable habitat.  
Furthermore, if cool water is released from the epilimnion/metalimnion interface, which has adequate 
dissolved oxygen, fish may be subjected to both the warmer-than-optimal epilimnion layer above and the 
cool, but deoxygenated, hypolimnion layer below, which further reduces their survival rate. 
 

Lower Kings River Fishery.  Construction of Pine Flat Dam modified the downstream river 
environment for native coldwater fisheries.  Before the dam, the highest flows were in May and June, 
followed by April, July, and then August (excluding the rain flood for the winter season from November 
through March).  Since construction of the dam, streamflows at Piedra are higher in June, July, and 
August, and flows are substantially reduced from mid-September through February.  The overall effect 
has been to provide relatively high, stable stream flows for irrigation from March through September and 
reduced flows in the fall and winter months.     
 

Prior to construction of Pine Flat Dam, many miles of the lower river would have been subject to 
significant warming in most years, particularly in late summer and early fall as snowmelt runoff receded.  
The historic coldwater fishery in the lower river was very likely seasonal, with most of the spawning and 
rearing in the cooler, upstream tributaries, and is now inaccessible due to the dam.  The coldwater fish 
population probably recolonized the lower river quickly as a result of migration from upstream.  As such, 
the range of the usable habitat for the coldwater fishery varied seasonally and from year to year.  In the 
wettest years, however, there could have been suitable temperatures and flows to allow trout and other 
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coldwater fish to survive, at least as far downstream as the riffle and run sections upstream from Reedley.  
The warmwater species typical of the lower river (Sacramento sucker, Sacramento squawfish, and others) 
probably moved to the warmer downstream reaches or the smaller, warmer tributaries in these wetter 
years (defined for this study as years with a late summer and fall lake storage greater than 315,000 acre-
feet). 
 
 The fishery conditions in the lower Kings River changed significantly due to the construction of 
Pine Flat Dam, which has made possible delivery of year-round coldwater releases, depending on lake 
storage.  In the wetter years, coldwater reserves in the lake are maintained throughout the year, and the 
water temperature of the dam releases is suitable for coldwater fish species.  Late summer and fall lake 
storage has been greater than 315,000 acre-feet in about 50 percent of the years since the dam was 
constructed.  The coldwater fishery in the lower Kings River has been good in these wetter years, 
particularly after several consecutive years of sustained cooler temperatures.   
  

During dry and below-average water years, the coldwater reserves in the lake may be used by the 
end of summer or early fall (depending on carryover storage), and dam release temperatures from July 
through October can exceed acceptable limits for coldwater fish growth and survival, resulting in possible 
reproductive failure and/or mortality of the coldwater fish population.  High water temperatures in the late 
summer and fall can affect coldwater fish egg and sperm production, reducing the reproduction success 
rate during the following spring.  As a result, recovery of the coldwater fishery after dry or below-average 
water years has become dependent on stocking with hatchery fish, which take a year or more to reach 
reproductive maturity and which experience relatively low survival and spawning success.  Although 
stocked coldwater fishing in the lower river has been excellent at times since the dam was constructed, it 
is rare to catch native coldwater fish.  Currently, conditions necessary for a "wild" coldwater fishery in the 
lower river do not exist except in average or above-average water years. 
 
 Within the lower Kings River below Pine Flat Dam, Sacramento sucker, Sacramento squawfish, 
California roach, hardhead, and other native species are known to have coexisted with rainbow trout both 
before and after construction of the dam.  Before the dam, the lower river supported a variety of 
introduced and native species, and several more were stocked after the dam was constructed in an effort to 
improve the fishery.  Large-mouth bass were introduced into Tulare Lake and remain today in the lower 
Kings River.  Other game fish in the area prior to dam construction included Chinook salmon, small-
mouth bass, and rainbow trout (both resident and anadromous or “steelhead” forms), in addition to the 
usual complement of native suckers and minnows. 
  

Today, the lower Kings River from the dam downstream to the town of Reedley supports many 
species typical of cooler waters such as trout, small-mouth bass, and spotted bass, and species associated 
with warmer waters like Sacramento sucker, Sacramento squawfish, green sunfish, carp, and catfish.  
Only warmwater species are consistently found below Reedley. 
 
Decline of Riparian and SRA Habitat 
 
 In the early 1800’s, the Central Valley contained over an estimated 950,000 acres of riparian 
forest, woodland, and SRA habitat, including 400,000 acres in the San Joaquin basin and 60,000 in the 
Tulare basin.  Recent estimates indicate that only about 4 percent of this historic riparian and SRA habitat 
remains, and at least half of this habitat is disturbed or degraded.  The further decline of riparian and SRA 
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habitat would result in further loss of habitat for fish and wildlife and increase the imbalance of the fragile 
ecosystem in the Central Valley. 
 
 SRA vegetation and its associated exposed riverbank tree roots, snags, and undercut banks provide 
protective cover for fish.  Fallen trees and larger woody debris in the river also provide fish cover.  
Overhanging vegetation supplies as much as 90 percent of the nutrients used by instream aquatic 
organisms in the form of fallen leaves, branches, other detritus, and falling insects.  SRA habitat also 
shades the stream environment, providing significant cooling for the fishery. 
 
 Riparian vegetation serves an important role in the life cycles of many aquatic insects and 
provides feeding, resting, and breeding areas during specific life stages.  The fishery has been affected by 
the loss of SRA habitat in the Kings River ecosystem as a result of cattle grazing along the stream banks, 
urban development encroachment, agricultural encroachment, inundation, channelization, and separation 
of the river channel from riparian vegetation due to lower instream flow. 
 
 The loss of riparian and SRA habitat affects the many wildlife species that use it.  With high 
species diversity, diversity in plant heights, dense cover, high plant productivity, and ample water, 
riparian and SRA habitat areas are probably the most important habitat for wildlife in the West.  A great 
variety of wildlife, including many threatened and endangered species, depends on this habitat.  Overall, 
about 25 percent of terrestrial mammal species, 50 percent of reptile species, and 75 percent of 
amphibians in California depend on riparian and SRA habitat.  More species of birds depend on riparian 
and SRA habitat than any other habitat in California. 
 
 Riparian and SRA zones provide critical movement and migration corridors for mammals, 
migratory birds, and other wildlife species.  Riparian and SRA systems also have important hydrologic 
functions with social and economic values.  As part of the natural flood plain, riparian and SRA systems 
function as water filters and help to maintain and improve water quality.  They also detain and gradually 
release floodwaters, reducing floodflows and associated flood damages downstream.  They provide bank 
stabilization and erosion control.  Economic benefits include increased property values for land adjacent 
to these natural areas and lowered costs for stormwater management, flood protection, and water 
treatment. 
 
 Although agriculture encroached on wildlife habitat before construction of the dam and 
downstream levees, the reduction in flooding and regulation of irrigation water deliveries have facilitated 
further agricultural development.  Additional water for irrigation brought native lands not in agriculture 
into production and intensified existing agricultural land use.   
 
 Cattle grazing along the river has also resulted in degradation of riparian and SRA vegetation.  
Cattle tend to congregate near water and trample delicate riparian and SRA vegetation needed by fish and 
wildlife.  Cattle grazing can also prevent woody vegetation, such as oaks, from regenerating. 
 
OPPORTUNITIES 
 

Opportunities in the study area include (1) restoring the fishery in the Kings River by improving 
the water temperature, (2) increasing the coldwater fishery survival rate,  (3) increasing streamflows, and 
(4) restoring aquatic and riparian ecosystem below the dam to improve fish and wildlife survival rates. 
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 Opportunities to help alleviate environmental problems in the Kings River system include the 
following measures that support the goals and objectives of the Kings River Fisheries Management 
Program.  These measures allow for better management of the coldwater reserves in Pine Flat Lake and 
improvement of the coldwater fisheries in both the lake and the lower Kings River.  These measures may 
be viable options to increase instream flows, to increase the operational flexibility to better manage the 
coldwater reserves, and to restore the ecosystem of the Kings River below the Pine Flat Dam. 
 
Improve and Restore Fisheries 
 
 The water temperature and quality problems discussed previously could be greatly reduced by 
modifying the dam structure and its operations in order to make selective withdrawals from various levels 
in the reservoir pool.  Water temperature and water quality problems could also be improved through a 
water transfer or exchange which would substantially increase flows in the lower Kings River during 
periods when these flows are usually at a minimum. 
 

Modify Dam and Operation.   Modifying the dam could improve the ability to release blended 
water from various port levels in the reservoir to achieve optimum temperature ranges for coldwater 
fishery survival downstream. The installation of a multilevel intake structure would enable colder water at 
the elevation of the penstocks to be conserved for use later in the season when release of colder 
temperatures is critical for coldwater fishery survival.  Later in the irrigation season when storage has 
decreased, water could be withdrawn from various elevations to achieve optimum release water 
temperatures.  Using water from higher elevations, while withdrawing water at the elevation of the 
penstocks only when necessary, would facilitate the maintenance of coldwater reserves to be used later in 
the year when the cooler water is needed for the fishery downstream.  The multilevel intake structure 
would facilitate withdrawing reservoir water from various levels by releasing the water through the 
penstocks and turbine bypass line late in the year after the power plant shuts down. 
 
 Drawing water from higher reservoir elevations could also result in an improvement in dissolved 
oxygen concentrations released from the power plant into the river below the dam.  Usually, water 
withdrawn from the reservoir at the elevation of the penstocks when the power plant is operating is lower 
in dissolved oxygen than water located at higher elevations, and, as it is routed through the penstocks, it is 
not reoxygenated prior to release to the river.  Withdrawing water from higher reservoir elevations at 
suitable temperature ranges as part of multilevel intake operations would facilitate the release of water 
with higher dissolved oxygen concentrations.  
 
 Pine Flat Lake Fishery.  A structural modification to the dam, such as a multilevel intake 
structure, could benefit the fishery in Pine Flat Lake by managing cold water in the reservoir.  Since it 
would not be necessary to release water from the level of the penstocks, the cooler water at the lower 
layer of stratification would not be depleted.  This would prevent fish from being stressed between the 
warm upper layer and the cool, deoxygenated lower layer.    
 
 A water transfer or exchange could also indirectly benefit the fishery in Pine Flat Lake.  The 
exchanged water, which would remain in Pine Flat Reservoir during the summer months and be released 
for delivery later during the fall months, could improve dissolved oxygen concentrations and spatial 
habitat in the reservoir for the fish. 
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 Lower Kings River Fishery.  A structural modification to the dam could also benefit the fishery 
below the dam.  The tailwater pool below the dam provides habitat refuge for coldwater fish in stress 
years and allows for avoidance of extinction episodes.  The multilevel intake structure would promote 
maintenance of sustainable temperatures in the tailwater pool, facilitate healthier fish going into stressful 
episodes, and increase survival and sustainability of the Kings River coldwater fishery.  Problems 
associated with warm water temperatures and dissolved oxygen could be avoided by making selective 
withdrawals from various levels in the reservoir pool.  Improving water temperatures and streamflows in 
the Kings River below the dam would increase suitable habitat and survival rate for a variety of fish.   
 
 A water transfer or exchange could allow water to remain in Pine Flat Reservoir during the 
summer months and then be released for delivery downstream later during the fall months.  This could 
improve water temperatures and provide increased streamflows for spatial habitat in the lower Kings 
River for fish survival. 
 

Exchange Water to Increase Streamflows.    Usually, irrigation releases from Pine Flat 
Reservoir are at their minimum later in the year during the fall and winter months.  One way to increase 
these flows to provide longer periods of cooler water for coldwater fishery survival would be through an 
“out-of-basin” water transfer or exchange.  This could involve an exchange of water between a Kings 
River water rights holder and another water user located near, but outside, the Kings River Service Area.  
However, there would be no net water change resulting from the out-of-basin transfer. The exchange 
would provide a return of the water to the Kings River Service Area through a KRWA member with 
available means to receive water from another source such as the CVP and/or the SWP.  The exchange 
would allow Kings River water to remain in Pine Flat Reservoir during the summer months and be 
released for delivery during the fall months to increase the flows in the river downstream of the dam. 
 
Restore Riparian and SRA Habitat 
 
 Public interest is high in ecosystem restoration for fish and wildlife through revegetation of 
degraded riparian, wetland, and SRA habitat along the lower Kings River.  Such ecosystem restoration 
could improve riparian and SRA habitat values and could facilitate public education and access to the 
river system.  There are potential restoration areas along the river that are currently in public ownership 
and that are contiguous to other areas with high habitat value. 

 
Ecosystem restoration of riparian and SRA habitat along the lower Kings River immediately 

below the dam could offset the past loss of riparian and SRA habitat as a result of the dam construction.  
Since the dam interrupts the migration corridor, species migrating upstream along the river tend to 
concentrate at the dam, and riparian and SRA habitat near the dam is critical to the total ecosystem habitat 
value.  Restoration of riparian and SRA habitat would benefit fish and wildlife downstream of the dam 
and link the historical flood plain to the river.  Riparian and SRA vegetation could provide feeding and 
breeding areas for insects and instream aquatic organisms, which are required as food by the mammal, 
reptile, amphibian, and bird species that inhabit and use both the riparian and SRA areas.  Additional 
riparian and SRA vegetation would also help to improve water quality due to its capacity to filter water.  
Riparian and SRA vegetation also reduces flow velocities along the banks of the river and sloughs.  The 
root systems of riparian and SRA vegetation help to stabilize the soil and prevent soil erosion. 
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 A great variety of terrestrial mammal, reptile, amphibian, and bird species depend on riparian and 
SRA habitat as a water source, and for foraging, resting, and breeding.  Therefore, increasing the amount 
of available riparian and SRA habitat would increase the populations of wildlife and fish in the area.  Near 
the Friant-Kern Canal siphon crossing of the Kings River, the Bureau of Reclamation owns a 700-acre 
parcel, and to the north it owns a 120-acre parcel on which it plans to restore riparian and SRA habitat.  
Another possible restoration site is a 143.5-acre parcel owned by the County of Fresno.  This parcel is 
situated adjacent to the parcels owned by the Bureau.  If developed, these three parcels would provide a 
large contiguous parcel of land, which could provide optimal riparian and SRA habitat values to fish and 
wildlife populations for feeding and breeding. 
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 CHAPTER IV 
 

PLAN FORMULATION 
 
 
Plan formulation is the process of developing alternative plans to meet specific planning 

objectives, avoid planning constraints, and meet plan evaluation criteria.  It includes evaluating and 
comparing alternative plans, and selecting a recommended plan. 
 
 
PLAN FORMULATION PROCESS 
 
 The plan formulation process consists of these basic tasks: 
 

• Establish specific objectives for implementing a plan to restore and protect the downstream fishery 
and wildlife habitat. 

 
• Define constraints and criteria for formulating an implementable plan. 

 
• Identify, document, and evaluate ecosystem restoration measures to improve local environmental 

resources. 
 

• From the most workable measures, assemble and evaluate alternatives, consistent with planning 
constraints and criteria, to address the study objectives. 

 
• Evaluate and compare the alternatives and identify a plan recommended for implementation. 
 
 
PLANNING OBJECTIVES 
 

The decline of fisheries in Pine Flat Lake and in the Kings River downstream from Pine Flat Dam, 
along with the decline of riparian and SRA habitat, are serious concerns for the Corps, KRCD, KRWA, 
and the general public.  To improve environmental conditions, steps are needed to increase the fish 
survival rate and to restore/protect the riparian and SRA habitat.  Based on these problems and needs, the 
following planning objectives were used in the formulation of environmental restoration and protection 
alternatives: 
 
• Improve the coldwater fishery survival rate in Pine Flat Lake and in the Kings River downstream of 

the dam. 
 
• Improve sustainability of the coldwater fishery in Pine Flat Lake and in the Kings River downstream 

of the dam for wet, normal, dry, and critically dry years. 
 
• Improve optimum water temperatures for the coldwater fishery in Pine Flat Lake and in the Kings 

River downstream of the dam. 
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• Improve riparian, wetland, SRA, and historic flood plain habitat along the lower Kings River. 
 
• Restore the ecosystem by reestablishing native historic plant and wildlife communities along the 

lower Kings River.  
 
 
PLANNING CONSTRAINTS AND CRITERIA 
 
Constraints 
 
 Fundamental to the plan formulation process is an understanding of the constraints within which 
plan formulation can be accomplished.  Major constraints for this project are described below. 
 

Past Congressional Direction.  Specific Congressional direction was provided in the June 11, 
1992, report of the House of Representatives Committee on Appropriations, which accompanied the 
Fiscal Year 1993 Energy and Water Development Appropriations Bill.  This report stated in part: 
 

“The study will be conducted in close coordination with local water rights holders and will 
take into account existing agreements governing the operation of the Kings River.  The study will 
not propose actions which would (1) interfere with existing Kings River water rights, storage 
rights or operations or (2) require any involuntary acquisition of water rights, storage rights or 
land.” 
 

To be consistent with this guidance, alternative plans must be formulated using resources available 
from willing sellers.  The alternatives must not interfere with existing water, storage, or land rights. 
 

Existing Water Resources Projects.  Pine Flat Dam and other water resources projects have been 
constructed in the Kings River basin.  These projects provide long-standing services including flood 
control, water supply, hydropower generation, and ground-water recharge.  The alternatives for this study 
must not significantly affect the operations and functions of these existing projects and must work in 
conjunction with existing physical structures. 
 
 Laws, Regulations, and Policies.  Numerous laws, regulations, Executive Orders, and policies 
must be considered.  Among these are the National Environmental Policy Act, Endangered Species Act, 
Clean Water Act, and the National Historic Preservation Act.  These and other applicable requirements 
are discussed in the EIS/EIR. 
 
Criteria 
 

 Five criteria have been established to lend more specificity to the planning objectives and to 
provide a uniform set of guidelines for further formulation and evaluation.   The first four criteria are 
required by the “Economic and Environmental Principles and Guidelines for Water and Related Land 
Resources Implementation Studies,” 1983 (P&G).  The fifth criterion, environmental effects, is based on 
the P&G Federal objective of water resources project planning; that is, “to contribute to national 
economic development consistent with protecting the Nation’s environment . . . .” 
 



 24

 Completeness.  Completeness is the extent to which a given alternative plan provides and 
accounts for all necessary investments or other actions to ensure the realization of the planning objectives.  
To satisfy this criterion, each alternative should: 
 
• Address one or more of the planning objectives. 
 
• Be capable of consistently and reliably providing for restoration and protection of the ecosystem. 
 
• Need no further actions to ensure complete fulfillment of plans for restoring and protecting fishery 

and wildlife habitat. 
 
• Be capable of being physically implemented. 
 
• Mitigate unavoidable adverse environmental effects as fully as is found to be reasonable and justified. 
 

Effectiveness.  Effectiveness is the extent to which an alternative plan alleviates the identified 
problems and primarily achieves the planning objectives.  Several important factors in measuring 
effectiveness are: 

 
• Improving water temperatures in Pine Flat Lake and downstream from Pine Flat Dam. 

 
• Improving fishery habitat in the lower Kings River. 

 
• Restoring riparian and SRA habitats along the lower Kings River. 
 

Efficiency.  Efficiency is the measure of the extent to which an alternative plan is the most cost-
effective means of alleviating the identified problems while realizing the specified objectives, consistent 
with protecting the environment.  It is measured by comparing estimated monetary costs and quantifiable 
benefits of the alternatives.  Efficiency is demonstrated by: 

 
• Obtaining the maximum habitat values for the least cost. 
 

Acceptability.  Acceptability is the workability and viability of the alternative plans with respect 
to acceptance by Federal and non-Federal entities and the public, and compatibility with existing laws, 
regulations, and public policies.  Two measures of acceptability are: 
 
• Degree to which an alternative plan is supported by other Federal and non-Federal agencies, 

organizations, and the public. 
 
• Be feasible from technical, environmental, economic, financial, political, legal, institutional, and 

social perspectives. 
 

Environmental Effects.  The measure of extent of adverse or beneficial effects to the 
environment resulting from the proposed action.  Two measures of environmental effects are: 
 
• Minimizing disturbance to existing environmental resources. 
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• Increasing the amount of restored habitat and improving the quality of the ecosystem. 
 
 
RESTORATION MEASURES 
 

During the reconnaissance phase of the study, the Corps, non-Federal sponsor, other agencies and 
organizations, and the general public identified a wide range of possible restoration measures.  The 
reconnaissance report identified 10 potentially feasible measures to help restore the ecosystem habitat in 
the Kings River basin.  Six measures provided fishery habitat restoration; one included both fishery and 
wildlife habitat restoration; and three measures would mainly provide wildlife habitat restoration.  The 
measures included: 

 
1. Raise Pine Flat Dam 
2. Construct a multilevel intake structure 
3. Construct a turbine bypass system 
4. Construct a new storage facility on Mill Creek 
5. Construct a water transfer pipeline 
6. Restore spawning gravels 
7. Restore Avocado Side Channel Slough 
8. Construct small check dams at Flume Cove in Pine Flat Lake 
9. Restore Byrd Slough Riparian and SRA Habitat  
10. Restore lands on Westlake Farms 

 
Through coordination with the Corps’ South Pacific Division and the non-Federal sponsor, a 

systematic approach to investigate these measures was developed and incorporated into the Project Study 
Plan.  The following paragraphs briefly describe each measure as well as the status of further 
consideration as potentially feasible measures. 
 
Measure 1.  Raise Pine Flat Dam 
 

This measure consists of raising the Pine Flat Dam and spillway by 7 feet in order to benefit fish 
and wildlife.  Raising the dam would increase the reservoir pool by about 15 feet.  The increased reservoir 
pool would provide 93,000 acre-feet for a minimum pool.  Water to fill the 93,000 acre-foot pool would 
be provided by the water rights holders from water that would otherwise be released during Corps-
directed flood control releases.  
 

Raising the gross pool would benefit the warm water fishery by increasing the reservoir surface 
area for greater spatial distribution, particularly in the spring and summer months.  The increased storage 
area in the lake would improve the ability to maintain cooler temperatures for the coldwater fishery.  
Maintaining a minimum pool would also provide downstream habitat values in terms of spatial habitat 
and cooler water temperatures.  Incidental hydropower generation would also increase as a result of 
holding a minimum pool. 
 

While raising Pine Flat Dam would have environmental benefits, there would also be several 
adverse effects.  First, riparian and SRA habitat upstream of the reservoir would be flooded about three-
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fourths of a mile up the Kings River for about 1 month, in 20 percent of the years.  Five recreation sites at 
Pine Flat Lake would be periodically inundated.  About 295 acres of oak woodland, oak savannah, and 
nonnative valley grassland would be periodically inundated.  Finally, the hydroelectric power plant that 
the Pacific Gas & Electric Company operates at the upstream limit of the reservoir would need to be 
modified to accommodate the increased reservoir elevation.   

 
In addition, Pine Flat Dam is located in seismic zone 3, in which the potential hazard (damage 

capability) is considered to be major.  The dam is currently scheduled to be evaluated for seismic integrity 
under a nationwide dam safety program.   

 
This measure would partially meet the planning objectives of this study.  However, because of the 

uncertainty regarding the safety of the dam at an increased lake level, study and construction costs, and 
significant adverse effects, the Corps and non-Federal sponsor agreed prior to initiation of the feasibility 
phase that this measure would not be pursued at this time.  Therefore, this measure was not carried 
forward for further evaluation. 
 
Measure 2.  Construct a Multilevel Intake Structure  
 

This measure consists of constructing a multilevel intake structure to fit over the three penstock 
intakes, which are located on the upstream face of the dam.  The intake structure would provide the 
flexibility to withdraw water from various water levels within the reservoir, in order to increase the 
survival rate for coldwater fish both in the lake and in the Kings River downstream of the dam.   This 
would allow flexibility in managing and preserving the very cold water 10°C (50 oF) in the reservoir and 
prolonging the duration of suitable downstream water temperatures for coldwater fishery habitat. By 
withdrawing water from a higher elevation, the colder water at or near the elevation of the penstocks 
could be reserved for later in the irrigation season, when reservoir water levels are lower and high 
downstream water temperatures are a limiting factor to the native coldwater fishery. This measure would 
also relieve problems in the lake associated with thermal stratification and depletion of the coldest water. 
 

This measure would partially meet the planning objectives.  Thus, it was carried forward for 
further evaluation. 
 
Measure 3.  Construct a Turbine Bypass System  
 

This measure consists of constructing a conduit system to the existing penstocks at Pine Flat Dam 
to allow for low flows to bypass the power plant turbines.  This measure would allow greater flexibility in 
making releases at various water elevations, by allowing releases through the penstocks when flows are 
less than the 500 to 600 cfs necessary to run the power plant. 
 

This measure was recommended for investigation separately under Section 1135 of the Water 
Resources Development Act of 1986, as amended.  Section 1135, as amended, states: 

 
“(a) The Secretary [of the Army] is authorized to review the operation of water resources projects 

constructed by the Secretary to determine the need for modifications in the structures and operations of 
such projects for the purpose of improving the quality of the environment in the public interest. 
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“(b) The Secretary is authorized to carry out a program for the purpose of making such 
modifications in the structures and operations of water resources projects constructed by the Secretary 
which the Secretary determines (1) are feasible and consistent with the authorized project purpose, and (2) 
will improve the quality of the environment in the public interest . . . "  The water resources project that 
was reviewed was the Pine Flat Dam.  

 
The “Pine Flat Turbine Bypass, California, Habitat Restoration, Project Modification Report and 

Environmental Assessment" was completed in September 1996.   On August 17, 1999, President Clinton 
signed the Water Resources Development Act of 1999.  Title I, Section 105(b) of the Act states:  “Pine 
Flat Dam, Kings River, California – Under authority of section 1135(a) of the Water Resources 
Development Act of 1986 (33 U.S.C. 2309(a)), the Secretary shall carry out a project to construct a 
turbine by-pass at Pine Flat Dam, Kings River, California, in accordance with the project modification 
report and environmental assessment dated September 1996.” 

 
This project is considered to be the first increment in an overall plan to manage the coldwater 

fishery resource in the lake and would partially meet the planning objectives.  However, since 
construction of this project is scheduled to be completed under Section 1135, this measure is assumed to 
be a future without-project condition and was not carried forward for further evaluation. 
 
Measure 4.  Construct a New Storage Facility on Mill Creek 
 

This measure consists of constructing a 650,000 acre-foot storage facility on Mill Creek.  This 
would allow a permanent minimum pool of 300,000 acre-feet in Pine Flat Lake, which would benefit fish, 
wildlife, and recreational users.  The minimum pool would reduce reservoir fluctuations, improving 
spawning success for fish in Pine Flat Lake.  Releases from Pine Flat Dam would improve downstream 
spatial habitat for trout, improve water temperatures, and increase spawning areas.  The pool would also 
encourage use of recreational facilities and opportunities at the lake. 

 
Reservoir construction would degrade or destroy about 3,700 acres of upland habitat and inundate 

15 miles of Mill Creek and 1.7 miles of tributaries.  Loss of these resources would require significant 
mitigation for wildlife.  The warmwater fishery in Mill Creek would also be lost, as would spawning 
gravel habitat.  About 175 residences and one commercial operation would need to be relocated.  In 
addition, there are six cultural resource sites and five ethnographic sites located in the proposed study 
area.   

 
This measure would partially meet the planning objectives.  However, the estimated first cost for 

construction of Mill Creek Dam is $468 million.  Due to its high cost, adverse environmental effects, and 
lack of local support, this measure was not carried forward for further evaluation.   
 
Measure 5.  Construct a Water Transfer Pipeline  
 

This measure consists of facilitating a means of exchanging water from an out-of-basin source, 
such as the CVP and/or SWP, for water stored in Pine Flat Lake.  The exchange would provide water to 
augment instream flows in part of Kings River below Pine Flat Dam in late summer and fall.  However, 
there would be no net water change resulting from the exchange. 
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During the irrigation season, exchanged water from the CVP or SWP would be delivered to 
member units of the KRWA to meet irrigation demands that would otherwise be supplied from Pine Flat 
Lake.  The water not released from Pine Flat Lake would be stored there until needed to augment low 
flows in the lower Kings River during the critical trout stress period from September to November.   

 
The exchanged water would flow through the lower Kings River to the Fresno Weir and then 

would be conveyed through the Fresno Irrigation District (FID) existing system of canals to the FID 
western boundary.  From this point, a new underground pipeline would be constructed to carry the 
exchanged water to the Mendota Pool area for return to another CVP and/or SWP contractor.  Using the 
FID existing system would minimize the construction of new facilities to complete the connection to the 
Mendota Pool area.  

 
This measure could substantially benefit instream habitat through increased flows and lower water 

temperature in part of the Kings River downstream of Pine Flat Dam.   Since the measure would partially 
meet the planning objectives, it was carried forward for further evaluation.  Four potential pipeline 
alignments were considered. 

 
Measure 6.  Restore Spawning Gravels 
 

This measure consists of creating several thousand square feet of new spawning gravels in the 
lower Kings River.  Boulders would be installed in areas that have sufficient flow with adequate 
temperature, and would create hiding and nesting cover for trout and other fish species in the river. 

 
In the spring of 2000, the KRCD constructed its first trout and coldwater fishery spawning and 

rearing channel.  It is located 5 miles downstream of Pine Flat Dam and is about 2,000 feet long.  The 
channel was named the Thornburn Spawning Gravel Project, in honor of the landowners who granted an 
easement for the project.  Other spawning gravel and rearing channels are planned in the future as 
components of the Kings River Fisheries Management Program.  The State and local participants are fully 
committed to implementing other actions, in this program, without Federal participation.  As a result, this 
measure was not carried forward for further evaluation, even though it partially meets the planning 
objectives. 
 
Measure 7.  Restore Avocado Side Channel Slough 
 
 This measure consists of constructing inflow and outflow channels at Avocado Lake.  Water from 
the Kings River would be diverted into the lake, run through it, and then flow back into the river.  
Avocado Lake is located adjacent to the Kings River, about 7 miles downstream of Pine Flat Dam.  The 
lake was formed in the 1950’s by stone quarry excavation, which was used for the construction of Pine 
Flat Dam.  The quarry subsequently filled with seepage from the river, creating an 83-acre lake.  The lake 
is operated by the Fresno County Department of Parks and Recreation as a day-use park.  In the original 
plan, riparian and SRA revegetation, creating spawning areas in the outflow channel, and improving water 
quality and weed (water milfoil) control in the lake were also proposed. 
 
 After additional study, a more suitable site to create spawning habitat and riparian vegetation was 
located, and thus the project was relocated.  This new site is a small, natural side channel adjacent to the 
Kings River.  The side channel is located just downstream of Avocado Lake and is known as the Avocado 
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Side Channel Slough.  It is 3,960 feet long, ten feet wide, and flows back into the river.  River water 
enters the channel during high irrigation and flood releases.  Restoration of this side channel would 
involve channel excavation for suitable depths and flows, head gate installation for flow control, gravel 
placement for spawning areas, addition of woody debris and rocks for fish cover, and the planting of 
riparian and SRA vegetation for shade, cover, and wildlife.  The channel would also provide refuge for 
fish from the high river flows and rearing areas for juvenile fish. 
 
 This measure was recommended for investigation separately under Section 1135 or Section 206 of 
the Water Resources Development Act of 1986.  As a result, this measure was not carried forward for 
further evaluation, even though it partially meets the planning objectives.  
 
Measure 8.  Construct Small Check Dams at Flume Cove in Pine Flat Lake 
 

This measure consists of constructing several small check dams within the reservoir pool to create 
spawning areas for fish when the lake level is high.  As the lake level recedes, the water left behind in the 
check dams would promote the growth of buttonwillows and other vegetation, which would benefit 
wildlife by providing vegetated corridors to access the water.  This measure would most effectively be 
implemented in conjunction with raising Pine Flat Dam.    

 
However, raising Pine Flat Dam is not being considered further due to the uncertainty regarding 

the safety of the dam when the lake level is high.  Without an increased gross pool, the potential 
restoration benefits of check dams would likely not be significant.  Therefore, this measure was not 
carried forward for further evaluation even though it partially meets the planning objectives. 
 
Measure 9.  Restore Byrd Slough Riparian and SRA Habitat  
 

This measure consists of restoring riparian, wetland, and SRA habitat on a publicly owned site 
along the lower Kings River downstream from the dam, near the Friant-Kern Canal siphon.  The site 
encompasses 143.5 acres of land owned by the Fresno County Department of Parks and Recreation and is 
bisected by Byrd Slough, a relatively natural side channel of the Kings River.  Historically, about one-
third of the parcel was cleared and leveled.  Irrigation ditches were excavated, and the land was used as 
irrigated pasture.  The land has been leased for cattle grazing in the past and is in a degraded condition.  
Restoration of the Byrd Slough site could include riparian, wetlands slough, SRA habitat, fencing, 
irrigation and wildlife enhancement structures. 

 
The U.S. Bureau of Reclamation (Bureau) owns about 120 acres along the north edge of the 

property and 700 acres to the east, and plans to restore riparian and SRA habitat values on their parcels.  
Restoration of the Bureau sites may include riparian forest and shrub, SRA, and emergent marsh. 
Restoration of the Bureau sites was not considered further because the Bureau would continue to actively 
plan and develop restoration projects on their property as part of a separate project.  Completion of the 
restoration work at the Bureau sites would provide a contiguous wildlife habitat corridor along the Kings 
River in the vicinity of the Byrd Slough site. 

 
The Byrd Slough site is bisected by Byrd Slough and the Kings River.  The western portion of the 

restoration site is sandwiched between Byrd Slough and the Kings River.    During most of the year, there 
is water in the slough, and it is apparent from the standing water and existing vegetation that groundwater 
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is close to the surface.   The east side is bordered by pastureland, the Alta Main Canal, and Piedra Road.  
Vegetation in this portion consists mainly of open annual grasslands with a few valley oaks, elderberry 
shrubs, riparian vegetation along the open water areas, and a stand of mature cottonwood trees.  There is 
well-established riparian vegetation along Byrd Slough and a thin band of riparian habitat along the Alta 
Main Canal.  Also, there are water conveyance ditches and control structures that were previously used 
for irrigation.  The western portion consists primarily of annual grasslands with a few valley oaks.  No 
existing irrigation structures are apparent in this area.  Adjacent to Byrd Slough are remnants of aquatic 
vegetation. 

 
Since this measure could substantially increase aquatic and riparian habitat for fish and wildlife 

along the lower Kings River, and partially meets the planning objectives, it was carried forward for 
further evaluation.   
 
Measure 10. Restore Lands on Westlake Farms 
 

This measure consists of restoring 1,280 acres of land owned by Westlake Farms in the Tulare 
Lake basin.  Historically, this land was subject to periodic flooding, but no longer displays any wetland 
characteristics and consists of leveled agricultural land.  Restoration would consist of restoring wetland 
and upland vegetation by moving surface waters onto the site and would require the construction of water 
conveyance and management features.   

 
This measure would partially meet the planning objectives.  However, because of potential high 

costs for conveyance facilities and management, lack of surplus surface water, and distance from the other 
measures (about 70 miles), this measure was not carried forward for further evaluation. 
 
Summary of the Measures 
 
 Of these 10 restoration measures, three were carried forward for further evaluation in the 
feasibility phase of the study, and two were considered further under Section 1135 or Section 206 of the 
Water Resources Development Act of 1986.  The remaining five were either deferred or deleted from 
further evaluation (see Table IV-1 and Plate 11). 
 
Table IV–1.   Summary of Measures 

Measures Evaluated Status Comments 
1.  Raise Pine Flat Dam Not carried forward Uncertainty of safety 
2.  Construct a multilevel intake structure Carried forward Further evaluation 
3.  Construct a turbine bypass system Not carried forward Section 1135 study 
4.  Construct a new storage facility on Mill Creek Not carried forward High cost 
5.  Construct a water transfer pipeline Carried forward Further evaluation 
6.  Restore spawning gravels Not carried forward Local projects 
7.  Restore Avocado side channel slough Not carried forward Section 1135 or 206 study 
8.  Construct small check dams at Flume Cove in Pine Flat Lake Not carried forward Uncertainty of gross pool 

elevation and safety 
9.  Restore Byrd Slough riparian and SRA habitat Carried forward Further evaluation 
10.  Restore lands on Westlake Farms Not carried forward Lack of surplus surface water 

and too far from project area 
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SELECTED MEASURES 
 

Three measures (2, 5, and 9) were carried forward as selected measures:  2.  Construct a multilevel 
intake structure, 5.  Construct a water transfer pipeline, and 9.  Restore Byrd Slough riparian and SRA 
habitat.  This section describes the evaluation to determine the most feasible selected measures to develop 
into alternative plans. 
 
Selected Measure 2.  Construct a Multilevel Intake Structure 
 
 Water Temperature Modeling.  This selected measure involved the use of a calibrated CE-
QUAL-W2 computer model, developed for Pine Flat Reservoir by KRCD, to evaluate water temperatures 
in the reservoir and downstream releases through a proposed multilevel intake structure design.  The CE-
QUAL-W2 computer model used 1988 for dry water year, 1992 for critically dry water year, and 1994 for 
normal water year.  The temperatures were taken at a bridge 0.5 mile below Pine Flat Dam and Fresno 
Weir for these years (see Figures 1 and 2).  This computer model analysis is described in Appendix C. 
 

USFWS WUA (Weighted Usable Area) Analysis.  The USFWS used an aquatic Habitat 
Evaluation Procedure (HEP) analysis, PHABSIM AND SNTEMP, to determine the habitat units in 
weighted useable area (WUA) for coldwater fish.  Rainbow trout was used as the indicator species for the 
coldwater fishery in this study due to the extensive studies, modeling, and large amount of available 
information on this species.  The weighted usable area, WUA, is defined as the amount of usable habitat 
in a river for juvenile, adult, and other life cycle stages of rainbow trout, based on association between 
fish and average water velocities, depths, and substrate size, expressed as habitat suitability curves.  
Changes in the WUA as a function of water discharge, and the closely related variable of river channel 
width, can be used to illustrate the importance of discharge to different life cycle stages of rainbow trout 
in maintaining diversity in channel form and flow.  Several life stages of rainbow trout were used as an 
evaluation species in the 1998 aquatic HEP analysis.    

 
The WUA’s are aquatic habitat units from an Instream Flow Incremental Methodology (IFIM) 

study by Trihey in 1991 and are similar to, but not comparable with, habitat units (HU) or average annual 
habitat units (AAHU) in HEP, which are terrestrial habitat units (Brian Cordone, USFWS, personal 
communication, 2000).  The primary differences are that in IFIM, (a) there is no time function because the 
value changes are instantaneously affected by flow and derivative factors (temperature); and (b) the 
suitability indices for depth, substrate, and flow are site specific.  IFIM also takes advantage of hydraulic 
principles to simulate WUA over a range of discharges from field measurements at several points, but the 
principle is the same as HEP:  take an area and weight it by an index.  A modification of IFIM to further 
adjust WUA by a temperature-based preference factor is ideally suited to the proposed multilevel intake 
structure, because of the available model predictions for reservoir outlet temperature, downstream 
temperature, and physical habitat (unadjusted WUA) from the 1991 study (Steve Schoenberg, USFWS, 
memo, 2001).  
 

  The WUA and related models are well known for use in aquatic interface/flood plain areas.  The 
model used for the Pine Flat evaluation has been in use for over 25 years and is well documented as to 
appropriateness and satisfactory use in riverine environments.  Further, this model was selected for use in 
the evaluation of alternatives because it effectively incorporates aspects such as water quality, changes in 
flow and related temperature, and habitat areas/types using IFIM.  This model was developed around trout 
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as an indicator species.  Since other aquatic species benefit from trout type habitat and the trout model is 
well documented, it was agreed that use of the WUA model as a measurement for restoration outputs is 
appropriate.  
 

Sustainability.  Under the proposed multilevel intake structure measure, the coldwater fisheries 
would be sustained for about 13 miles downstream of Pine Flat Dam during normal flow periods and for 
at least 6 or 7 miles downstream of the dam during the worst-case critical dry year periods in the August 
through October time frames.  In the without-project condition, there is no habitat value in either dry or 
critically dry years due to outlet temperatures above the survival threshold for coldwater fish for periods 
of weeks.  A very minimal amount of habitat remains in normal years.  With the multilevel intake 
structure, habitat value would be greatly improved at the onset of summer, relative to the baseline.  The 
multilevel intake structure does allow a portion of the river to remain viable for trout and other coldwater 
fish throughout the summer period.  Sustainability is expected for all water year types with the multilevel 
intake structure alone, including critically dry years. 

 
Other benefits of the multilevel intake structure would be, for example, water temperature 

blending for species that do poorly in extremely cold conditions, improved sustainability of the native 
coldwater fishery in the lake and in the Kings River downstream of the dam, improved aquatic habitat for 
coldwater fishery, improved food source for the fishery, reduction in the habitat for, and survival of, 
nonnative fish, and improved flood plain and aquatic ecosystem in the Kings River watershed.  

 
Ecosystem Benefit.  Without the water temperature modification of the multilevel intake 

structure, the current tailwater fishery is subjected to extreme temperature changes, which could eliminate 
the native coldwater fishery in favor of a variety of more temperature tolerant nonnative species (see 
Appendix B).  Temperature modification can have widespread benefits to a variety of riverine species, 
including coldwater fish species, and have greater benefits to other fish species tolerant of slightly higher 
temperatures.   
 
 Port Configuration Analysis.  This CE-QUAL-W2 model was then used to conduct a port 
configuration analysis to evaluate the structure and hydraulic design of the multilevel intake structure.  
The detailed analysis is included in the document entitled “Port Configuration Analysis, Multi-Level 
Intake Structure, Pine Flat Dam Fish and Wildlife Habitat Restoration Investigation,” by KRCD, March 5, 
1999.  The work included determining the number and elevation of intake openings or withdrawal ports 
that would optimize the structure’s release temperature effectiveness.   
 

Seven different port configuration designs were evaluated (see Table IV-2).  With the three 
straight 9-port configurations, the computer model projected a 6- to 10-degree C temperature change 
when releases were switched from port to port.  Such a sudden change in water temperatures would result 
in reduced potential WUA benefits and could be detrimental to trout survival.  With the 11 staggered 9-
port configurations, the model showed no similar temperature change with port switches.  All of the 
configurations appeared to effectively manage release temperatures, but the configuration which provided 
the maximum WUA was determined to be elevation placement 857.5, 829.5, 801.5, 773.5, 745.5, 717.5, 
652.5 lowest port.  Two 12-port configurations were also evaluated.  Although the model showed that 
these configurations provided more flexibility in terms of releases, they did not provide any additional 
WUA, and both had increased costs.  Finally, a 21-port configuration was evaluated, but determined to be 
impractical in terms of existing available space, with even higher costs, and no increase in WUA.  The 
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best 9-port staggered configuration for providing optimum temperatures for coldwater fishery survival 
rate in the lake and downstream of the dam is shown in Plate 12. 
 
 Incremental Analysis.  An Incremental Analysis was performed with the assistance of the Corps’ 
Institute for Water Resources (IWR) to identify the port configuration which was most cost effective; that 
is, provided the maximum number of fishery benefits (expressed as WUA) at the least cost.  The analysis 
used the costs for the various straight and staggered port configurations and elevations included in 
KRCD’s 1999 analysis.   
  
 The costs per WUA for the various port configuration designs were then determined to identify the 
selected port configuration.  As highlighted in Table IV-2, the staggered 9-port configuration, which 
provided the maximum WUA, was also found to be most cost effective, providing 40 WUA’s at a cost of 
$0.98 million per WUA (see Appendix D). 
 
Table IV-2.  Incremental Analysis for Multilevel Intake Structure 
 
Port 
Configuration 
Design (ports) 

WUA  Cost 
($million) 

Cost/WUA
($million) 

Average 
Annual Cost 
($million) 

Port Configuration 
(Elevation placement in 
feet) 

0 (C0)1 0 0 0 0 0 
9 (C1) 10 39.135 3.91 2.67 Straight 850, 750, 652.5  
9 (C2) 20 39.135 1.96 2.67 Straight 870, 750, 652.5 
9 (C3) 30 39.135 1.30 2.67 Straight 900, 760, 652.5  
9 (C4) 40 39.135 0.98 2.67 Staggered 857.5, 829.5, 

801.5, 
773.5, 745.5, 717.5, 
652.5 lowest port   

12 (C5) 40 52.18 1.30 3.54  Straight 910, 810, 730, 
652.5 

12 (C6) 40 52.18 1.30 3.54 Staggered  
21 (C7) 40 91.31 2.28 6.15 Staggered 
1 The designation of C0 to C7 was used in the incremental analysis evaluation. 
 
Selected Measure 5.  Construct a Water Transfer Pipeline 
 

Conveyance of Water through FID.  The preliminary analysis first involved deciding on the 
most efficient route to convey the exchange water through the FID system of canals.  Several meetings 
were held with FID to discuss their system and how the system could most effectively be used for 
conveyance.  A total of seven alternative conveyance routes through FID were analyzed.  From this 
analysis, it was determined that a route using FID’s Dry Creek Canal system afforded the best means to 
convey the water from their head gate on the Kings River through their system to an area near their 
western boundary, from which a pipeline could be constructed to the Mendota Pool area.    
 

Potential Pipeline Alignments - FID to Mendota Pool.  An alignment had to be selected from a 
point on the FID system to provide a connection to the Mendota Pool area.  Four potential alignments 
were evaluated to determine the best alignment connecting FID’s Dry Creek Canal system to the Mendota 
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Pool area.  Base map information was compiled along a 3-mile-wide corridor of land from Jensen Avenue 
on the north to American Avenue on the south. 
 

Selected Measure 5.1 
 
Alignment A - Malaga Avenue Alignment.  Adjacent to this alignment both to the north and to the 

south are open fields used for agricultural production.  The most common crops are grapes, almonds, 
alfalfa, and cotton.  The Fresno County American Avenue Landfill is located south of Malaga Avenue at 
Lake Avenue.  The County of Fresno will not allow pipelines to cross the landfill.  Therefore, the pipeline 
would need to be diverted around the landfill.  The County has also recently acquired additional land for 
future expansion of the landfill.  There are areas of subdivided land zoned for private residential 
development.  A large number of individual landowners may make it difficult to secure right-of-way 
easements. 

 
Selected Measure 5.2 

 
Alignment B - Central Avenue Alignment.  An irrigation canal, which runs in an east-west 

direction, is located on this site at Central and Howard.  The land is presently in agricultural production. 
 

Selected Measure 5.3 
 

Alignment C.  The pipeline for this alignment would be 14.5 miles in length; therefore, it is 
substantially more costly than the other alignments.  This was the only alignment that had an outlet 
directly into the east boundary of the Mendota Wildlife Refuge Area, but DFG did not consider this a 
significant advantage.  

 
Selected Measure 5.4 

 
Alignment D.  Two miles of this alignment are constrained by existing buried FID pipeline 

facilities.  Due to the existing constraints along this alignment, it was never seriously considered.  
Therefore, field reconnaissance was not conducted. 

 
Due to the restrictions posed by the County landfill and future residential development,  

Alignment A alone was eliminated from consideration.  Alignment C was not selected because the overall 
cost was too high.  A combination of Alignments A and B  (selected measures 5.1 and 5.2) was carried 
forward for further evaluation as an alternative (see Plate 13). 

 
USFWS WUA (Weighted Usable Area) Analysis.  A WUA analysis similar to the multilevel 

intake structure was used for evaluating the water transfer pipeline.   
 
Incremental Analysis.  Both terrestrial and aquatic benefits were evaluated for the four pipeline 

alignments.  The terrestrial benefits were determined using USFWS’s HEP analysis.  The results indicated 
that the terrestrial benefits for each alignment were only about 1 AAHU.  Since the potential terrestrial 
benefits were small and did not vary among the alignments, the analysis focused on the aquatic benefits. 
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The Incremental Analysis was performed to identify the pipeline alignment which was most cost 
effective; that is, provided the maximum number of fishery benefits (expressed as WUA) at the least cost.  
The Corps determined the construction costs for the four pipeline alignments.  The WUA were derived by 
the USFWS using the same methodology as with the multilevel intake structure.    

 
 The evaluation indicated that all four alignments resulted in about 18 WUA’s (see Table IV-3), so 
the determining factors for selection were construction costs, constraints on implementation, and any 
potential unknown costs.  Although alignment A had the lowest cost, it was not considered further when it 
was determined that it would go through an existing landfill and pose potential HTRW problems.  In 
addition, several landowners along alignment A were unwilling to provide lands for right-of-way 
easements.   Alignment B was not considered further, due to potential constraints with crossing an 
existing irrigation canal.  Both alignments C and D had higher construction costs with the increasing 
lengths of the pipelines, and alignment D was constrained by existing underground pipeline facilities.   
 

Since none of the alignments alone were feasible, an alignment was developed to include part of 
alignment A and part of alignment B.  The landfill and adjacent landowners were avoided, as well as the 
irrigation canal.  A cost per WUA of $1.98 million was determined for the combination of A and B, 
which is highlighted as the selected alignment in Table IV-3.   

 
Table IV-3.   Incremental Analysis for Water Transfer Pipeline 
 
Pipeline 
Alignment 

WUA Cost 
($million) 

Cost/WUA 
($million) 

Average Annual 
Cost  ($million) 

Pipe Line Alignment 
(length in miles) 

0 0 0 0 0 0 
A 18 31.86 1.77 2.18 9.5 
B 18 34.21 1.90 2.33 10.2 
A & B 18 35.553 1.98 2.42 10.6  
C 18 48.63 2.70 2.30 14.5 
D 18 38.57 2.14 2.63 11.5 

 
 In addition, there is the potential for significant adverse affects to vernal pool/alkali scald habitat 
and special-status species along the pipeline.  Due to the relatively high cost for the combination of A and 
B ($35,553,000) with relatively limited ecosystem outputs for the fisheries (18 WUA’s), and potential 
adverse environmental effects, this measure will not be considered further. 
 
Selected Measure 9.  Restore Byrd Slough Riparian and SRA Habitat  
 

 Restoration Designs.  Three designs were considered to evaluate various levels of intensity by 
which restoration could occur.  These three designs were selected based on the results of a detailed cost 
effectiveness and incremental cost analysis of eight possible restoration designs.  This incremental 
analysis is discussed further in Appendix D.  Each design would have a different habitat restoration value 
and cost.   
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Selected Measure 9.1 
 
This selected measure would consist of repairing perimeter fences, installing revegetation signs 

and installing wildlife habitat enhancement structures at the proposed Byrd Slough riparian and SRA 
habitat site.  This selected measure meets some of the ecosystem restoration objectives and would have 
some habitat value.  However, since success of natural regeneration depends on environmental factors, 
this design would take significantly longer to achieve the ecosystem restoration objective of increasing 
riparian and SRA habitat than the other measures.  The success rate for this selected measure might not be 
achievable without the assistance of additional planting and irrigation in the future.  This selected measure 
was carried forward for Incremental Analysis purposes. 
 

Selected Measure 9.2 
 
This selected measure is the same as selected measure 9.1 and also includes moderate planting and 

irrigation to establish the vegetation at the proposed Byrd Slough riparian and SRA habitat site.  The 
benefits of this selected measure include fencing of the site to prevent further cattle damage to the 
vegetation, moderate planting of vegetation to replace the vegetation lost due to cattle grazing and other 
human disturbance, and designing and constructing an irrigation system to establish the vegetation and 
promote quick habitat value benefit and overall aquatic flood plain ecosystem benefit.  The irrigation 
offsets the cost of higher planting density without irrigation.  This selected measure meets the ecosystem 
restoration objective, has the greatest habitat value, and was carried forward for further consideration. 

 
Selected Measure 9.3 
 
This selected measure is the same as selected measure 9.1 and also includes intensive planting of 

restoration species at the proposed Byrd Slough riparian and SRA habitat site.  Without the benefit of 
irrigation in the first 3 to 5 years, higher density of planting is required in the initial planting to provide 
some survival of the riparian and SRA vegetation.  This selected measure meets some of the ecosystem 
restoration objectives and would have some intermediate habitat value.  As a result, this selected measure 
was carried forward for further evaluation. 

  
Incremental Analysis.  An incremental analysis was performed with assistance from the Corps’ 

IWR to identify which of the three restoration designs was most cost effective; that is, provided the 
maximum number of terrestrial benefits (expressed as AAHU’s) at the least cost.  The Corps determined 
the costs for the three restoration designs.  The terrestrial benefits were determined using USFWS’s HEP 
analysis.   

 
The incremental analysis involved evaluating four different methods of ecosystem restoration to 

the Byrd Slough site.  A0 is for no fencing, no wildlife structures, no planting, and no irrigation.  A1 is for 
fencing, revegetation signs, and wildlife structures.  A2 is for fencing, signs, wildlife structures, moderate 
planting, and irrigation. A3 is for fencing, signs, wildlife structures, and high density planting without 
irrigation.   

 
The resulting incremental analysis indicated that the highest cost was A3 with the high density 

planting to offset losses due to lack of irrigation.  The least complex design of A1 was determined to be 
the most cost-effective design.  However, this design would depend on natural environmental factors and 
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could take more than 20 years to meet the objectives of increasing riparian and SRA habitats, and 
reestablishing native historic plant and wildlife communities along the lower Kings River.  The “best 
buy” plan with the most habitat values gained was A2 with irrigation to establish the vegetation. 

 
As a result, the best buy plan A2 was the selected design, providing about 84.56 AAHU’s at a cost 

of $11,329 per AAHU.  This design is highlighted in Table IV-4 and Appendix D.  
 
Table IV-4.  Incremental Analysis for Byrd Slough Habitat Restoration 
 
Restoration 
Design 

AAHU Total 
Cost  
$ 

Cost/AAHU 
$ 

Average 
Annual 
Cost $ 

Restoration Features 

A0 19.53 0 0 0 None 
A1 42.39 112,050 2,643 7,484 Fence, signs and structures 
 
A2 

 
84.56 

 
958,000 

11,329 

 
64,000 

Fence, signs, structures, 
moderate plantings, and 
irrigation  

 
A3 

 
77.38 

 
1,274,900 16,475 

 
85,151 

Fence, signs, structures, and 
high intensity planting 

 
 
ALTERNATIVE PLANS 

 
 Based on the two selected measures carried forward for further evaluation, four alternative plans 
were formulated.  The four plans represent individual measures and combinations of measures and show 
that restoration of fishery and wildlife habitat and the flood plain ecosystem can be accomplished by 
constructing a multilevel intake structure, restoring Byrd Slough riparian and SRA habitat, and 
combination of the multilevel intake structure and Byrd Slough habitat restoration.  The no action 
alternative was also included as a basis of comparison.  The four alternatives are described below and are 
shown on Plate 14. 
 
Alternative 1 - No Action 

 
Under this alternative, the Corps would not participate in the ecosystem restoration project in the 

study area. This alternative is the same as the future without-project conditions discussed in Chapter II.  
The releases from the dam would not change, and the adverse effects of low storage, seasonal 
stratification, and high water temperatures on fisheries would continue, resulting in the continued decline 
of coldwater fishery both in the lake and in the river below the dam.  Habitat for wildlife would continue 
to be limited along the lower Kings River.  The no action alternative provides a baseline to evaluate the 
effects of all other alternatives. 

 
 However, as discussed under ongoing activities in Chapter I, KRCD, KRWA, and DFG are 
involved in a cooperative voluntary program to balance fishery needs with other beneficial uses of the 
Kings River.  Under the Kings River Fisheries Management Program, these agencies have implemented, 
or intend to implement, several actions including the establishment of a 100,000 acre-foot temperature 
control pool within the reservoir, increasing minimum flows, fish stocking program, fishery habitat 
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improvement, public education and involvement, public access improvements, and regulating fishing 
along the lower Kings River.   
 
 The establishment of these cooperative voluntary programs under the Kings River Fisheries 
Management Program would not be able to accomplish the overall goal of ecosystem restoration of the 
lower Kings River watershed, unless one or more of the alternatives below is implemented.  
 
Alternative 2 - Multilevel Intake Structure 

 
The multilevel intake structure would be constructed on the upstream face of the dam (see Plates 

11 and 15).  The multilevel intake structure would consist of three separate steel (space frame) structures 
which extend from elevation 953.46 feet, mean sea level (msl), downward to elevation 616.5 feet, msl.  
The three separate steel structures would fit over the three existing power penstock intakes.  Each of the 
three structures would have three port openings and gates.  There would be a hoist and cable unit 
(including a motor) for each of the nine openings.  The three port openings would be 25 feet high and 42 
feet wide and would be staggered at seven different elevations that would permit selective withdrawal of 
water from a wide range of levels in the reservoir. 

 
The 27-foot-high by 44-foot-wide steel gates would be constructed to close off each of the new 

port openings.  One gate on all three of the structures would be at the same elevation, and two gates on 
each of the structures would be at different elevations.  The gates would open in the downward direction 
and would sit in a structural channel when completely open.  This design would take the gate loadings off 
the hoist cable.  Cladding would be placed on the space frame to enclose each of the structures.  Steel 
plates would be put on the bottom of each of the space frame structures to prevent water from leaking into 
each structure.  A trash rack would be placed on the front face of each of the structures to prevent any 
large debris from entering the port openings and to protect the structure. 

 
This alternative would allow water at various elevations and temperatures in the reservoir to be 

combined when released through the dam to the downstream channel.  Mixing water from various 
elevations in the reservoir would preserve the cold water in the reservoir and promote downstream water 
temperatures suitable to sustain the coldwater fishery throughout the year, especially in the late summer 
and fall when the cold water can become depleted.  As shown on Plate 16 for the critically dry year, 
without a temperature control pool, the water downstream of the dam would exceed critical temperatures 
for coldwater species survival.  As shown on Plate 17 depicting the year 1992, with the multilevel intake 
structure and adjusted minimum reservoir temperature control pool of 100,000 acre-feet, the structure is 
capable of limiting release temperatures to a maximum of 18 oC (64.4 oF).  In the wet year of 1993, 
because of the high volume of very cold snowmelt runoff entering the reservoir, there is minimum need to 
adjust the multilevel intake structure for the fishery downstream (see Plate 18).  The temperature below 
the reservoir can be maintained below 17 oC (62 oF).  In the normal to slightly below normal year of 1994, 
the multilevel intake structure is capable of maintaining the temperature at no more than 18 oC (64.4 oF) 
(see Plate 19).  Additional details are included in Section 5 of Appendix C.    
  
 As stated in the selected measures, the multilevel intake structure would provide sustainability for 
a variety of fish in Pine Flat Lake and in the Kings River downstream of the dam, for all water years, 
including critically dry years. 
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Alternative 3 – Byrd Slough Habitat Restoration 
 
About 143.5 acres of Fresno County land downstream from the dam immediately south of the 

Friant-Kern Canal siphon would be restored to reestablish riparian and SRA vegetation and wildlife 
habitat along the Kings River (see Plates 20 and 21).  Figures 3 and 4 show existing riparian habitat at the 
site.  The restoration work would involve repairing perimeter fences, installing revegetation signs at the 
fishing access parking area, fencing to exclude cattle from the restoration areas, planting restoration 
species (250 plants per acre), designing and constructing a system to irrigate the planted areas, and 
installing wildlife habitat enhancement structures.  In order of priority, these structures could include 
brush piles, bluebird boxes, bat boxes, raptor perches, wood duck boxes, and/or songbird perches.  
 
 

 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Repairing perimeter fences would exclude cattle grazing from the site and would allow some 

natural revegetation of the restoration site.  The revegetation signs would inform the public that an 
ecosystem restoration project is in progress and that riparian and SRA plants need to be protected.  
Planting and irrigating restoration species would help to maintain and preserve the aquatic wetland 
ecosystem along the Kings River.  

 
The Byrd Slough area historically was part of the Kings River/Byrd Slough flood plain and was 

primarily aquatic wetland, riparian, and SRA vegetation prior to construction of Pine Flat Dam. The 
proposed ecosystem habitat restoration would restore the lost riparian and SRA vegetation, and seasonal 
and permanent wetlands that historically occurred in this area.  The restoration of this site would provide a 
linkage of the Kings River to the historical flood plain.  Restoration would create conductivity of the 
riparian and SRA system to the slough, groundwater, and small ponds, and provide an improved 
ecosystem for fish and wildlife in the lower Kings River watershed.  The SRA habitat would help in 

Figure 3. Byrd Slough Habitat Restoration 
Area south east of Byrd Slough. 

Figure 4.  Byrd Slough Habitat Restoration 
Area west of Byrd Slough and along Kings 
River. 
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reducing the Kings River water temperatures for coldwater fish, and the vegetation and overhanging tree 
limbs would provide refuge for juvenile fish from predators.  The riparian vegetation would also provide 
refuge, food, and shelter for wildlife.  The irrigation system would promote quicker regeneration of native 
species.  The diversity of plant species in this community provides a variety of foods and microhabitats 
for fish and wildlife.   
 
Alternative 4 - Combined Alternatives 2 and 3 
 

This alternative would involve combining alternatives 2  (Multilevel Intake Structure) and 3 (Byrd 
Slough Habitat Restoration).  The combination would benefit the ecosystem of the lower Kings River by 
restoring historic flood plain habitat values and benefit fish and wildlife by improving the sustainability of 
the fishery during later months of the year when higher water temperatures can stress the fishery.  

 
Under this alternative, the multilevel intake structure would allow greater flexibility in providing 

colder temperatures in the Kings River for about 13 miles below the dam, thereby reducing thermal stress 
on the fishery during warm water releases in below-normal water years.  The multilevel intake structure 
would provide the needed temperatures and flows to benefit the survival of a variety of fish, especially the 
coldwater fishery, downstream of the dam.  Riparian and SRA habitat restoration would increase 
vegetation along the existing riparian corridor, link the Kings River to the historic flood plain of Byrd 
Slough, and improve conductivity of the surface water of Byrd Slough and Kings River to the ground 
water.    

 
The combination of multilevel intake structure and Byrd Slough habitat restoration alternatives 

would provide sustainability for a variety of fish and wildlife in Pine Flat Lake and in the Kings River 
downstream of the dam.  It would restore riparian and SRA habitat along the Kings River. 
 
 
EVALUATION AND COMPARISON OF ALTERNATIVES 

 
Criteria 

 
Alternative 1 - No Action 

 
 Completeness.  This alternative would not meet the objective of increasing habitat values for fish 
and wildlife. 
 
 Effectiveness.  This alternative would not alleviate the identified problems.   
 
 Efficiency.  This alternative would provide up to 19.53 AAHU’s at the Byrd Slough site, but the 
existing habitat values could continue to decline.  It also provides 102 WUA’s at Pine Flat Lake and along 
13 miles of the Kings River downstream of the dam. 
 
 Acceptability.  This alternative is not acceptable because it does not provide any restoration 
benefits to fish and wildlife resources.  Under this alternative, fish and wildlife would continue to decline 
in the study area.  The native coldwater fishery could be lost or become extinct with continued unsuitable 
water temperature releases and low water flow. 
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 Environmental Effects.  Existing environmental resources would continue to be degraded.   
 

Alternative 2 - Multilevel Intake Structure 
 
 Completeness.  The multilevel intake structure would reduce water temperatures in Pine Flat Lake 
and instream temperatures during part of the year in the lower Kings River.  The reduced water 
temperatures would reduce conditions that threaten fish and wildlife habitat.  Fishery conditions would be 
improved in Pine Flat Lake, and fishery habitat would be improved in the lower Kings River.  The 
multilevel intake structure would also increase the volume of coldwater fishery spatial habitat in the lake 
with appropriate levels of dissolved oxygen through selective withdrawals from various levels in the 
reservoir pool.  Fishery sustainability is expected for all water year types with the multilevel intake 
structure alone, including critically dry years. 
 
 Effectiveness.  The multilevel intake structure is effective in controlling water temperatures in 
Pine Flat Lake and the lower Kings River and would provide fishery sustainability for all water year 
types, including critically dry years.  In order to evaluate the performance of the multilevel intake 
structure and determine if it is capable of warming the spring and cooling the fall releases, years 1992 
(critically dry), 1998 (dry), and 1994 (normal) were modeled.   
 
 For 1992, spring releases were warmed by 5 °C (41 °F).  Late summer releases were cooled 
slightly.  There was an additional 14 days of 18 °C (64.4 °F) or cooler releases as a result of the structure.  
The 1992 model as shown in Plate 17 included the 100,000 acre-foot temperature control pool as a pre-
project condition.  For 1993, the data were modeled to determine if warmer spring and summer releases 
could be obtained, and it was found that spring and summer flows through the structure were slightly 
warmer.  For 1994, the release temperatures exceeded 18 °C (64.4 °F) by August 7 and reached a 
maximum 20 °C (68 °F) by August 20.  Modeling of the multilevel intake structure showed an increase in 
the spring and early summer release temperatures of up to 4 °C (39 °F) while late summer and early fall 
release temperatures were maintained at no more than 18 °C (64.4 °F).  
 
 For the 1992 model year in Plate 16, there was so little water in storage that preserving a cooler 
hypolimnion for later release was not possible.  But as a result of the 100,000 acre-foot temperature 
control pool as a pre-project condition as shown in the 1992 model on Plate 17, the temperature did not 
exceed 18 °C (64.4 °F).  During 1993, due to high volumes of very cold snowmelt runoff entering the 
reservoir, there was a shallow warm epilimnetic layer.  Top port withdrawals were not practical due to the 
shallow epilimnetic layer.  (See Plates 16, 17, 18, and 19 for release temperatures for the years 1992, 
1993, and 1994.) 
 
 Efficiency.  The first cost for this alternative is $35,000,000; the investment cost is $39,135,000; 
and the habitat value gained is 40 WUA’s.  See Tables IV-2, IV-5, IV-6, IV-7, IV-9, IV-11, IV-13, and 
IV-14. 
 
 Acceptability.  The multilevel intake structure meets all feasibility criteria.  There is strong local 
support, and the non-Federal sponsor is willing to participate in this alternative provided that the sponsor 
is able to obtain financing for their share of the cost to construct the structure. 
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 Environmental Effects.  Wildlife may experience temporary disturbance and/or displacement due 
to construction activity.  However, any displaced species would be expected to return to the area once 
construction is completed.  Any potential adverse effects on the bald eagle would be avoided or 
minimized by implementing specific measures provided by the USFWS.  Fish habitat values would 
increase, and foraging habitat for bald eagles may improve due to the increased fishery. 
 

Alternative 3 - Byrd Slough Habitat Restoration  
 
 Completeness.  Restoration of the Byrd Slough site would increase riparian and SRA habitats, 
reestablish native historic plant and wildlife communities along the lower Kings River, provide linkage of 
the Kings River to the historical flood plain, and provide conductivity of the surface water to the 
groundwater for increased survival of fish and wildlife.  By repairing perimeter fences and installing 
revegetation signs, cattle would no longer graze on the site, and the public would be notified that the site 
is being restored.  Planting and installing an irrigation system at the Byrd Slough site would promote high 
habitat values and accelerate meeting the goal of ecosystem restoration. 
 
 Effectiveness.  The restoration of the Byrd Slough site would be effective in increasing riparian 
and SRA habitats and reestablishing native historic plant and wildlife communities along the lower Kings 
River.  Excluding cattle grazing from the site would allow regeneration of some native plant species.  The 
revegetation signs would add additional protection to the site by giving notice to the public that a 
restoration project is in progress.  Irrigation would be effective in reestablishing native historic plant and 
wildlife communities at a faster rate than through natural revegetation and would promote survival of the 
planted vegetation.  Since the site is adjacent to other restoration sites, the value as a fish and wildlife 
corridor is increased. 
 
 Efficiency.  The first cost for this alternative is $800,000; the investment cost is $962,000; and the 
habitat value gained is 65.03 AAHU’s.  See Tables IV-4, IV-5, IV-8, IV-12, IV-13, and IV-14. 
 
 Acceptability.  The Byrd Slough habitat restoration would meet all feasibility criteria.  There is 
strong local support, and the non-Federal sponsor is willing to provide all LERRD’s for use of the Byrd 
Slough site. 
 
 Environmental Effects.  Wildlife may experience temporary disturbance and/or displacement due 
to construction activity, but would be expected to return to the area after restoration is completed.  Any 
potential adverse effects on the valley elderberry longhorn beetle would be avoided or minimized by 
implementing specific measures provided by the USFWS.  Vegetation and wildlife resources would 
increase, and fisheries resources could be indirectly improved in the long term. 
 
 Alternative 4 - Combined Alternatives 2 and 3 
 
 Completeness.  A combined alternative including the multilevel intake structure and Byrd Slough 
habitat restoration would provide a greater degree of ecosystem restoration for the fish and wildlife 
habitats.  The multilevel intake structure would reduce the threat to fish and wildlife habitat by improving 
the fishery habitat in Pine Flat Lake and the lower Kings River.  The structure would reduce water 
temperatures in the lower Kings River during critical times of the year through selective withdrawal of 
lake water from various levels.  Spatial habitat in the lake could be increased through an increased level of 
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dissolved oxygen in the lake.  The multilevel intake structure would provide sustainability for all water 
year types, including critically dry years.  Restoration of the Byrd Slough site would increase riparian and 
SRA habitat, and reestablish native historic plant and wildlife communities along the lower Kings River.  
The combination of the multilevel intake structure and Byrd Slough habitat restoration would provide 
linkage of the Kings River to the historical flood plain, provide conductivity and linkage of the surface 
water to the groundwater, and achieve the ecosystem goal of improving the fish and wildlife habitats of 
the lower Kings River watershed. 
 
 Effectiveness.  This combined alternative would be effective in providing ecosystem restoration.  
The multilevel intake structure would be effective in controlling water temperatures in Pine Flat Lake and 
the lower Kings River as in Alternative 3.   
 
 Restoration of the Byrd Slough site would be effective in increasing riparian and SRA habitats and 
reestablishing native historic plant and wildlife communities along the lower Kings River.  Repairing 
perimeter fences would exclude cattle grazing from the site; the revegetation signs would give notice to 
the public that a habitat restoration project is in progress; and planting and irrigating would establish 
native plant and wildlife communities at a faster rate than would natural revegetation. 
 
 Efficiency.  The first cost for this alternative is $35,800,000; the investment cost is $40,097,000; 
and the habitat values gained are 40 WUA’s and 65.03 AAHU’s.  See Tables IV-2, IV-4, IV-5, IV-6, IV-
7, IV-8, IV-9, IV-10, IV-11, IV-13, and IV-14. 
 
 Acceptability.  This combination alternative meets all feasibility criteria.  There is strong local 
support, and the non-Federal sponsor is willing to participate in this alternative provided that the sponsor 
is able to obtain financing for their share of the cost to construct the multilevel intake structure and that a 
suitable agreement can be negotiated with the County of Fresno for acquisition of the Byrd Slough site. 
 
 Environmental Effects.  The environmental effects would be a combination of the effects of the 
multilevel intake structure and Byrd Slough habitat restoration.   
 
Summary of the Alternatives 
 
 Table IV-5 is an evaluation and comparison of the alternatives based on planning criteria. 
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Table IV-5.  Evaluation and Comparison of Alternatives Based on Planning Criteria 
 

 
Alternative 
 

 
Plan Formulation Criteria 
 

Average 
Relative 
Ranking 

 Completeness Effectiveness Efficiency Acceptability Environmental 
Effects1 

 

Alternative 1 –  
No Action 
 
Rank 

Does not increase 
habitat values for fish 
and wildlife.   
Low 

Does not alleviate identified 
problems.   
 
Low 

No costs or 
benefits.   
 
Low 

Little local support.  
 
 
Low 

 
 
 
Low 

 
 
 
Low 

Alternative 2 –  
Multilevel 
Intake 
Structure 
 
 
 
 
Rank 

Regulates water 
temperatures in Pine 
Flat Lake and lower 
Kings River.  Increases 
spatial habitat in Pine 
Flat Lake and provides 
sustainability for fish.  
 
Medium 

Effectively allows management of 
water temperatures in Pine Flat Lake 
and lower Kings River during the 
spring, summer, and fall.  Prolongs 
duration of suitable temperatures for 
fish in the Kings River below the 
dam. 
 
Medium 

High ecosystem 
benefit at 
significant cost.  
 
 
 
 
 
Medium 

Strong local support 
and support of non-
Federal sponsor.  
 
 
 
 
 
High 

 
 
 
 
 
 
 
 
Medium 

 
 
 
 
 
 
 
Medium  to 
High 

Alternative 3 –  
Byrd Slough 
Habitat 
Restoration 
 
 
 
 
Rank 

Increases riparian and 
SRA habitats and 
reestablishes native 
historic plant and 
wildlife communities 
along the lower Kings 
River. 
 
Medium 

Effective in increasing riparian and 
SRA habitat and reestablishing native 
historic plant and wildlife 
communities along the lower Kings 
River.  SRA habitat helps reduce 
water temperatures.  Provides food 
and habitat for fish and wildlife. 
 
Medium 

High ecosystem 
benefit at low cost.   
 
 
 
 
 
 
High 

Strong local support 
and support of non-
Federal sponsor. 
 
 
 
 
 
High 

 
 
 
 
 
 
 
 
Medium 

 
 
 
 
 
 
 
Medium to 
High 

Alternative 4 –  
Combined 
Alternatives 2 
and 3 
 
Rank 

Same as Alternatives 2 
plus 3. 
 
 
 
High 

Same as Alternatives 2 plus 3 
 
 
 
 
High 

High ecosystem 
benefit at 
significant cost. 
 
 
Medium 

Meets all feasibility 
criteria.  Strong local 
support. 
 
 
High 

 
 
 
 
 
High 

 
 
 
 
Mostly 
High 

1Environmental effects are summarized in Table 1 in the EIS/EIR.  The relative rankings are based on the potential long-term environmental benefits of the 
alternative plans. 
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Habitat Values and Costs  
  
 The habitat values for the alternatives are separated into aquatic and terrestrial habitats. 
The aquatic habitat analysis for the multilevel intake structure is calculated in Weighted Usable 
Area (WUA) per 13 miles of river from June 1 to mid-October, respectively.   Table IV-6 shows 
the total WUA for the multilevel intake structure for 1994 (normal year), 1992 (critically dry 
year), and 1988 (dry year).  Table IV-7 shows the daily WUA for the multilevel intake structure 
for 1994 (normal year), 1992 (critically dry year), and 1988 (dry year).   The total WUA gained 
for each alternative is the difference between the baseline condition and the alternative.   
 
 Plates 16 and 17 show the release temperatures without and with a 100,000 acre-foot 
temperature control pool for 1992.  Plates 18 and 19 show the release model temperatures of 
1993 and 1994.   Plates 22 through 30 show the habitat units for all these model years comparing 
the baseline condition to the alternatives.  The total WUA for each alternative is the summation 
of the area between the baseline condition and the alternative. 
 
 Specific information on these selected years and modeling scenarios is included in 
Appendix C and Appendix A of the EIS/EIR. 
 
Table IV-6.  Total WUA1 for Multilevel Intake Structure 

 
Total WUA Year 

Baseline MLI2 Gain (∆) 

Normal 
1994 

128 162 34 

Critical Dry 
1992 

82 130 48 

Dry  
1988 

95 134 39 

Total 305 426 121 
Average 102 142 40 

1 Weighted Usable Area  

2 Multilevel intake structure  
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Table IV-7.  Daily WUA1 for Multilevel Intake Structure 
 

Daily WUA Year 
Baseline MLI2 Gain (∆) 

Normal 
1994 

0.91 1.15 0.24 

Critical Dry 
1992 

0.58 0.92 0.34 

Dry  
1988 

0.67 0.95 0.28 

Total 2.16 3.02 0.86 
Avg 0.72 1.01 0.29 

1 Weighted Usable Area 
 2 Multilevel intake structure  

 
 The terrestrial habitat analysis for the Byrd Slough Habitat Restoration is calculated using 
HEP analysis in HU’s and AAHU’s (see Table IV-8).  See USFWS Coordination Act Report 
(CAR).  
 
Table IV-8.  Output in AAHU’s for the Byrd Slough Habitat Restoration  
  
Restoration 
Design 

Restoration Features Output (AAHU’s) 

A0 None 19.53 
A1 Fencing and wildlife structures 42.39 
A2 Fencing, wildlife structures, moderate planting, and 

irrigation  
84.56 

A3 Fencing, wildlife structures, and high density planting 77.38 
 
 Tables IV-9 through IV-10 show the first costs for the multilevel intake structure and 
Byrd Slough habitat restoration.  The cost data are updated from the original 1998 MCACES 
estimates to the October 2000 price levels. 
 
Table IV-9.  Multilevel Intake Structure First Cost1 (x $1,000) 
 
Code of 
Accounts 

Description Federal Non-
Federal 

Total First Cost 

6 Fish & Wildlife 
Multilevel Intake Structure 

$29,014 0 $29,014

30 Planning Engineering and Design $3,565 0 $3,565
31 Construction Management $2,421 0 $2,421
Non Federal Contribution -$12,250 $12,250 0
Total First Cost $22,750 $12,250 $35,000
1October 2000 price levels 
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Table IV-10. Byrd Slough Habitat Restoration First Cost1 (x $1,000) 
 
Code of 
Accounts 

Description Federal Non-Federal Total First Cost 

01 Lands and Damages $14 $333 $347
06 Fish & Wildlife Byrd Slough 

Habitat Site 
$369 0 $369

18 Cultural Resources $4 0 $4
30 Planning Engineering and 

Design 
$51 0 $51

31 Construction Management $29 0 $29
Federal Reimbursement $53 -$53 0
Total First Cost $520 $280 $800
1October 2000 price levels 
 
Tables IV-11 through IV-12 show the investment and annual costs for the multilevel intake 
structure and Byrd Slough habitat restoration. 
 
Table IV-11.  Multilevel Intake Structure Investment and Annual Costs1 (x $1,000) 
 
Investment Cost Total 
   First Cost $35,000 
   Interest During Construction $4,135 
   Total Investment Cost $39,135 
  
Annual Cost  
   Interest and Amortization $2,615 
   OMRR&R $55 
   Total Annual Cost $2,670 

1 50-year period of economic analysis, 6-3/8 percent interest rate, October 2000 price levels. 
 
Table IV-12.  Byrd Slough Habitat Restoration Investment and Annual Costs1 

(x $1,000) 
 

Investment Cost Total 
   First Cost $800 
   Interest During Construction $162 
   Total Investment Cost $962 
  
Annual Cost  
   Interest and Amortization $63 
   OMRR&R $1 
   Total Annual Cost $64 

1 50-year period of economic analysis, 6-3/8 percent interest rate, October 2000 price levels. 
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Tables IV-13 and IV-14 compare the costs and habitat values of the four alternatives. 
 
Table IV-13.  Comparison of First Costs, Investment Costs, Annual Cost, and Habitat 
Values1 (x $1,000) 
 

Alternative First Cost 
 

Investment 
Cost 

Annual 
Cost 

Habitat Values Habitat Values 
Gained 

    WUA2 AAHU3 WUA2 AAHU3 

1.  No Action 0 0 0 102 19.53 - -
2.  Multilevel Intake Structure $35,000 $39,135 $2,670 142 19.53 40 0
3. Byrd Slough Habitat 
Restoration 

$800 $962 $64 102 84.56 0 65.03

4.  Combination of 2 and 3 $35,800 $40,097 $2,734 142 84.56 40 65.03
1 50-year period of economic analysis, 6-3/8 percent interest rate, October 2000 price levels. 
2 Weighted usable area (at Pine Flat Lake and along 13 miles of Kings River downstream of dam). 
3 Average annual habitat unit (at Byrd Slough site on Kings River downstream of dam). 
 
 
Table IV-14.  Comparison of First Costs, Investment Costs, Annual Cost, and Habitat 
Values1 From Least Cost to Most Cost (x $1,000) 
 

Alternative First Cost 
 

Investment 
Cost 

Annual Cost Habitat Values Gained 

    WUA2 AAHU3 

1.  No Action 0 0 0 - -
3.  Byrd Slough Habitat Restoration $800 $962 $64 0 65.03
2.  Multilevel Intake Structure $35,000 $39,135 $2,670 40 0
4.  Combination of 2 and 3 $35,800 $40,097 $2,734 40 65.03

1 50-year period of economic analysis, 6-3/8 percent interest rate, October 2000 price levels. 
2 Weighted usable area (at Pine Flat Lake and along 13 miles of Kings River downstream of dam). 
3 Average annual habitat unit (at Byrd Slough site on Kings River downstream of dam). 
 
 
Fishery 
 
 For the multilevel intake structure, comparison of the total habitat units (acres per the 13 
miles) for adult trout in a normal year (1994) to both the dry year (1988) and critically dry year 
(1992) indicates that the multilevel intake structure alternative increases the habitat units during 
the critical months of July through October in the critically dry water year.  (See Figures 6, 7, 
and 8 in the USFWS’ draft CAR.)  In the normal and dry years, the multilevel intake structure 
provides increased cooler water temperatures for the fishery.  The greatest benefit to the fishery 
is during the critically dry water year when the allotment of water is usually the lowest and also 
the water temperature is the highest.  In the critically dry water year, the cooler water 
temperature and the increased water flows would provide the most benefit to the fishery.  In the 
critically dry water year without the proposed alternatives, there would be very little habitat 
values in the critically dry months from July through October, and there would likely be losses to 
the fishery.  However, some sustainability is expected for all water year types with the multilevel 
intake structure alone, including critically dry years.  The total habitat values for the fishery are 
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the sum of the area under the graphs shown on Plates 22 through 30.  The multilevel intake 
structure provides a net gain of 40 WUA’s of fishery benefits at Pine Flat Lake and downstream 
of the dam in the Kings River.  The Byrd Slough habitat restoration would benefit the fishery by 
improving SRA habitat, which provides shade, shelter and food for fish.  
 
Habitat Restoration 
 
 The Byrd Slough habitat restoration would provide a net gain of 65.03 AAHU’s (see 
Table IV-13).  The restoration would increase in the diversity of the plant and wildlife species, 
and would enhance the sustainability of the fishery and the overall ecosystem of the study area.  
 
Combination of Alternatives 
 
 Alternative 4 (combination of Alternatives 2 and 3) would provide the most habitat 
values for both fish and wildlife habitat.  This combination alternative would provide cooler 
water temperatures and enhance the fishery at Pine Flat Lake and downstream of the dam in the 
Kings River.  It would increase the vegetative canopy overhanging the river and provide shelter 
for fish at the Byrd Slough site.  This combination alternative would increase wildlife and fish 
diversity, sustainability, and provide shelter, food, and suitable habitat.  Alternative 4 provides 
diversified ecosystem restoration and would maximize habitat values and is strongly supported 
by local interests. 
 
Other Environmental Benefits 
 
 Other environmental benefits of Alternative 4 would include (1) increasing the habitat 
and foraging area for fish and wildlife; (2) increasing the diversity of fish, wildlife, and plants;  
(3) providing shelter for fish and wildlife;  (4) reducing the chances of plant and species loss due 
to lack of habitat;  (4) improving water quality; (5) providing linkage of the Kings River to the 
historical flood plain; (6) providing conductivity of the surface water to the groundwater of the 
lower Kings River ecosystem; and (7) enhancing the health of the ecosystem in the study area. 
 
 
NATIONAL ECOSYSTEM RESTORATION PLAN 
 

Based on the comparison and evaluation of the final alternatives, Alternative 2 - 
Multilevel Intake Structure, Alternative 3 - Byrd Slough Habitat Restoration, and Alternative 4 - 
Combination of Alternatives 2 and 3 meet the planning evaluation criteria and all or part of the 
planning objectives. They are economically feasible, provide a variety of ecosystem benefits, 
provide sustainability to coldwater fishery even in critically dry years, and have strong support 
by local interests and the non-Federal sponsor.   The no action alternative is not acceptable to the 
non-Federal sponsor.  However, Alternative 4 meets all of the objectives and reasonably 
maximizes ecosystem restoration benefits at both Pine Flat Lake and along the Kings River 
downstream of the dam.  Only Alternative 4 offers the opportunity to restore both aquatic and 
terrestrial habitat.  Alternative 4 is cost effective because the incremental cost of adding Byrd 
Slough habitat restoration to the multilevel intake structure is a minimal $962,000, but offers 
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significant additional habitat values (65.03 AAHU’s).  Therefore, Alternative 4 is the National 
Ecosystem Restoration Plan and Recommended Plan.   
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CHAPTER V 
 

TECHNICAL AND ENVIRONMENTAL STUDIES 
 
 Various technical and environmental studies were used to develop and evaluate the 
ecosystem restoration alternatives in the study area, as well as provide the basis for development 
of a plan.  Results of these studies are discussed in Appendix C and summarized below. 
 
 Environmental studies involved determining existing natural, socioeconomic, and cultural 
resources; evaluating the effects of the alternatives on these resources; and developing any 
necessary mitigation measures.  Results of the environmental and cultural studies are discussed 
in the EIS/EIR. 
 
 
BASIS OF DESIGN 
 
Hydraulic Design 
 
 The “Hydraulic Design Report,” July 1998, discussed the data, assumptions, and 
methodologies used to evaluate the hydraulic characteristics of the multilevel intake structure 
and the water transfer pipeline (Section II of Appendix C).  The restoration site has no hydraulic 
design considerations. 
 
 Since the multilevel intake would be a structure attached to the upstream face of the dam, 
hydraulic analyses included hydrostatic pressure and wave-induced dynamic pressure.  The 
MAC3D program was used to mathematically model the multilevel intake system.  The 
computer model is useful for looking at velocities, temperatures, and turbulence, but it cannot 
duplicate the dynamic response to structural features such as trash racks, structural members, 
valves, gates, free surface vortices, and transient flow features associated with changing gate 
settings.  (A future physical model will be required to evaluate these structural features.)  The 
MAC3D computer simulation showed the lowest pressures at the junction of the entrance to the 
penstock with the circular penstock; however, the pressures did not appear to be so low as to 
cause cavitations.  The model was also used to check the temperature results of the two-
dimensional CE-QUAL-W2 computer model used by KRCD to evaluate intake port location 
versus temperature output from the reservoir to the downstream river.  
 
 Preliminary hydraulic calculations for the water transfer pipeline measure were based on 
surveyed stationing and elevations.  The elevation differences would convey a flow requirement 
of 150 cfs using a 78-inch-diameter pipe.  Steel pipe extensions would prevent negative pressure 
in the pipeline and would either allow excess air to be released or would allow air to enter the 
pipeline to prevent cavitations.  The 78-inch-diameter pipe size would work for either upstream 
or downstream control.  The pipeline is assumed to flow full, and velocities were kept less than 
5.0 feet per second.   
 
  



 52

Surveying and Topography  
  
 No surveying or topographic information was required for the multilevel intake structure 
because the structure would be attached to the upstream face of the existing dam (Section III of 
Appendix C). 
 
 A ground survey was performed in January 1998 for the water transfer pipeline measure 
to determine the alignment and to verify general ground slopes.  The topography in the area of 
the alignment was found to be relatively flat and uniform; therefore, extensive topographic work 
was not required.  An aerial photography flight was conducted on January 27, 1998, to 
effectively identify the proposed alignment features and locations of the pipeline.  The aerial 
images have been digitized, cropped, and rectified to a scale of 1inch equals 100 feet using 
control survey points. 
 
 No surveying was required for the restoration site.  Topographic information was 
obtained from available resource agency documents and from aerial photographs taken in 1996.  
Additional information was provided by KRCD and was collected during site visits conducted in 
February and May 1997.   
 
Geotechnical 
 
 Pine Flat Dam is within 55 miles of the Kern Canyon and Sierra Nevada Faults, 65 miles 
from the Owens Valley Fault, and 90 miles from the San Andreas Fault.  The dam is located in 
seismic zone 3, in which the potential hazard (damage capability) is considered to be major.  The 
Corps performed an earthquake analysis of Pine Flat Dam in 1987 and concluded that the dam is 
capable of withstanding, under a gross pool condition, a 0.32-g maximum ground acceleration 
without earthquake-induced cracking of the dam structure.  
 
 Soil information was obtained from the USDA Soil Conservation Service’s “Soil Survey 
of the Eastern Fresno Area, California,” October 1971.   
 
Design 
 
 The multilevel intake structure for Pine Flat Dam has a similar space frame structure as 
the temperature control device at Shasta Dam.  The structural design report analyzed the 
structural support systems and design issues, including materials, gravity load support system, 
stream and cross-canyon load support systems, loading conditions, hoist platform steel, steel 
frame connections, dam connections, steel cladding panels and bridge plank, gates, trash racks, 
and corrosion protection (Sections IV, V, and VII of Appendix C).  The Water Temperature 
Model Study for the Multi-Level Intake Structure analyzed the water temperatures in the 
reservoir and downstream releases through a multilevel intake structure design.  The study 
modeled a multitude of structural configurations in order to determine a configuration that 
proved to be beneficial under a broad range of water year types.  The “Multi-Level Intake 
Structure Port Configuration Analysis,” March 1999, summarized the results of the analysis, 
selecting the intake port configuration. 
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 The “Water Transfer Pipeline Preliminary Engineering Feasibility Report,” June 1998, 
analyzed how the FID system could most effectively be used for water conveyance (Sections IV, 
V, and VII of Appendix C).  Seven canals were analyzed using the criteria of land use, utility 
information, existing private facilities, land ownership, public roads and facilities, cost estimates, 
and other constraints.  An alignment was selected and analyzed using the criteria of property 
ownership, utility information, pipe materials, hydraulics, pipeline layout, and soils information.  
 
 The design and habitat values for the restoration site are discussed in the EIS/EIR. 
 
Mechanical/Electrical 
 
 The “Mechanical and Electrical Design Report,” July 1998, discussed the mechanical and 
electrical features of the multilevel intake structure (Sections IV, V, and VII of Appendix C).  
Mechanical design involved the design of the gate hoists and the gates.  The electrical features 
included the general requirements for equipment and materials, electrical power, motor control 
centers, gate-position indicating system, and electrical interlock and safety features.  
 
 The design requirements for the gate hoists are a major mechanical consideration.  Since 
underwater hydraulic cylinders have been found to be unreliable, all major components would be 
located above water.  A motor control center would be located on each of the three bays and 
would provide the necessary controls for operation of the gate hoists.  All hoist motors for the 
temperature control device normally would be controlled from a remote location. 
 
 No mechanical/electrical considerations were identified in the “Water Transfer Pipeline 
Preliminary Engineering Feasibility Report.” 
 
Real Estate 
 
 Real estate issues were evaluated for the three selected measures (Section VI of 
Appendix C and Appendix E).  No land is required for the multilevel intake structure since it 
would be attached to the upstream face of the dam.   A staging area of 2.07 acres would be 
located near the left abutment of the dam on Federal property. 
 
 The 143.5-acre Byrd Slough habitat restoration site is currently owned by the Fresno 
County Parks Department.  The standard real estate interest generally required for 
implementation of Corps ecosystem restoration projects, or features like the restoration site for 
this project, is fee simple.  However, because Fresno County and the sponsor have expressed a 
desire to use a perpetual easement interest rather than fee to support implementation of the 
restoration plan, the use of such a lesser easement may be sufficient. 
 
Hazardous, Toxic, and Radiological Waste 
 
 The “HTRW Preliminary Assessment Report,” October 1997, evaluated past land use, 
potential sources of contamination, and potential pesticide use in the water transfer pipeline and 
Byrd Slough restoration areas (Section V of Appendix C).  The preliminary assessment of past 
site use and potential sources of contamination included review of available environmental 
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documents related to the site, regulatory agency file review and data requests, regulatory 
database search, aerial photograph review, site inspection, limited soil sampling, and interviews 
with site personnel.   
 
 The pipeline area consists of open grassy fields with some orchards along Central 
Avenue, Plumas Avenue, and Malaga Avenue.  A field investigation was performed on each of 
the proposed alignments, and no HTRW was encountered.  Evidence of fill ports (to 
underground storage tanks, clarifiers, or sumps) was not encountered within or adjacent to the 
area.  Ponds, pits, and sumps or other solid waste or liquid waste disposal areas were not 
observed on any portions along the three alignments.  
 
 The Byrd Slough habitat restoration site did not appear to have any HTRW.  No ponds, 
pits, and sumps or other solid waste or liquid waste disposal areas were observed during the field 
investigation of the site.  
 
Cost Estimate 
 
 The detailed cost estimate consists of first costs and annual costs for the Federal and non-
Federal sponsor (Section IX of Appendix C).  The first costs include work performed for fish and 
wildlife facilities, planning, engineering and design, construction management, and the habitat 
restoration site, lands, and damages.  Annual costs include investment, interest during 
construction, and OMRR&R costs.   The MCACES cost estimate has been updated to October 
2000 price levels. 
 
 
PORT CONFIGURATION ANALYSIS 
 
 The “Multi-level Intake Structure Port Configuration Analysis,” March 5, 1999 (available 
upon request), used the CE-QUAL-W2 model to analyze and determine the number and 
elevation of intake openings or withdrawal ports that would optimize the structure’s release 
temperature effectiveness.   The analysis showed the selected port configuration to be a top port 
centerline elevation of 857.5 feet with the lower five ports evenly spaced at 28 feet center to 
center. 
 
 
EIS/EIR 
 
Environmental Resources 
 
 Several environmental studies were conducted during plan formulation and preparation of 
the EIS/EIR. These studies provided information, evaluated potential effects of alternative plans, 
and proposed mitigation measures to offset any significant adverse effects.    
 
 The USFWS prepared the Coordination Act Report, which described the trout population 
(indicator species for coldwater fishery) and distribution, stocking practices, habitat quality, and 
entrainment through Pine Flat Dam.  Habitat Evaluation Procedures (HEP) were used to quantify 
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the anticipated future beneficial effects to wildlife and fish resources which would occur with the 
construction of potential habitat restoration improvements.  HEP is a methodology developed by 
the USFWS and other Federal and State resources agencies.  This methodology can be used to 
document the quality and quantity of available habitat for selected wildlife and fish species, as 
well as the effects of proposed actions on the quality and quantity of this habitat.  Using habitat 
units as a measure of successful terrestrial restoration, the results from this analysis were used to 
compare restoration habitat values and costs.   
 
 The USFWS conducted a fisheries analysis to evaluate the habitat value of the multilevel 
intake structure on three stages of the trout life cycle as the indicator species for the coldwater 
fishery in the Kings River watershed.  They also conducted the same type of analysis to evaluate 
the habitat value of the water transfer pipeline on these three stages.  Each of these analyses 
applied results from the instream flow study on the Kings River and modified them with 
temperature and flow criteria.   
 
 The Biological Data Report, which describes the special-status wildlife, fisheries, and 
plants in the study area, is included in the EIS/EIR.  The species included in the report were 
provided in August 4, 1997, May 24, 1999, June 30, 2000, and January 31, 200l, letters from the 
USFWS.  The Biological Data Report also evaluated the potential effects of the alternatives on 
the special-status species. 
 
 The study of environmental conditions for the Byrd Slough habitat restoration site is 
included in the EIS/EIR.  Information regarding the site setting and existing conditions was 
gathered from available resource agency documents and from aerial photographs taken in 1996.  
Additional information was provided by KRCD and was collected during site visits conducted in 
February and May 1997. 
 
Cultural Resources 
 
 Cultural resources studies included a review of past inventories and records for the area, 
as well as ground surveys by Sacramento District archeologists.  Archeologists from the 
University of California, Berkeley, prior to construction of the dam in 1954, completed a cultural 
resources inventory of Pine Flat Dam and Lake.  In 1984, archeologists with the University of 
California, Los Angeles, reexamined known sites and surveyed all additional Pine Flat Lake 
parklands.  While 33 prehistoric sites were recorded, none are located near Pine Flat Dam. 
 
 In March 1998, Sacramento District archeologists examined the water transfer pipeline 
alignment, which extends along existing county roads.  No evidence of structures, buildings, or 
historic or prehistoric archeological remains was evident.  The potential for buried cultural 
resources in this area is minimal since there are no natural features that would have encouraged 
occupation prior to modern times.  
 
 A records search by the Southern San Joaquin Valley Information Center was completed 
in 1993 for the habitat restoration area.  No prehistoric or historic archeological sites were 
located within the area, although three sites are located one-third mile to the east.  A ground 
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survey was conducted in March 1998 by Sacramento District archeologists.  There were no 
indications of any other prehistoric or historic archeological remains.  
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CHAPTER VI 
 

RECOMMENDED PLAN AND IMPLEMENTATION 
 
 
NATIONAL ECOSYSTEM RESTORATION PLAN 
 
 Alternative 4 is the National Ecosystem Restoration (NER) Plan.  The NER Plan 
is also the Recommended Plan.  
 
 
PLAN COMPONENTS 
 
 The Recommended Plan consists of the components of Alternative 2 - Multilevel 
Intake Structure and Alternative 3 - Byrd Slough Habitat Restoration.   
 
Multilevel Intake Structure 
 
 A multilevel intake structure would be constructed on the upstream face of Pine 
Flat Dam (see Plate 15).  This multilevel intake structure would consist of three separate 
steel (space frame) structures which extend from elevation 953.46 feet, mean sea level 
(msl), downward to elevation 616.5 feet, msl.  The three separate steel structures would 
fit over the three existing power penstock intakes.  Each of the three structures would 
have three port openings and gates.  There would be a hoist and cable unit (including a 
motor) for each of the nine openings.  The three port openings would be 25 feet high and 
42 feet wide and would be staggered at seven different elevations that would permit 
selective withdrawal of water from a wide range of levels in the reservoir. 
 
 Steel gates measuring 27 feet high by 44 feet wide would be constructed to close 
off each of the new port openings.  One gate on all three of the structures would be at the 
same elevation, and two gates on each of the structures would be at different elevations.  
The gates would open in the downward direction and would sit in a structural channel 
when completely open.  This design would take the gate loadings off the hoist cable.  
Cladding would be placed on the space frame to enclose each of the structures.  Steel 
plates would be put on the bottom of each of the space frame structures to prevent water 
from leaking into each structure.  A trash rack would be placed on the front face of each 
of the structures to prevent any large debris from entering the port openings and to 
protect the structure. 
 
Byrd Slough Habitat Restoration 
 
 About 143.5 acres of Fresno County land downstream of the dam and 
immediately south of the Friant-Kern Canal siphon would be restored to reestablish 
riparian and SRA habitat for fish and wildlife along the Kings River (see Plates 20 and 
21).  The restoration work would involve repairing perimeter fences to exclude cattle 
from the restoration area, installing revegetation signs at the fishing access parking area, 
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planting restoration species (250 plants per acre), designing and constructing an irrigation 
system for the planted areas, and installing wildlife habitat enhancement structures.  In 
order of priority, these structures could include brush piles, bluebird boxes, bat boxes, 
raptor perches, wood duck boxes, and/or songbird perches.  
 
 The Corps would be responsible for initial establishment of all restoration 
features, including plantings, irrigation features, fencing, signage, and habitat structures.  
Once a functional portion of the Byrd Slough habitat restoration is complete, that portion 
of the project will be turned over to the sponsor for OMRR&R.  The Corps would 
continue to be responsible for the establishment of the plantings, irrigation and other  
associated features for the remainder of the 3-year establishment period.  The 3-year 
establishment period (with monitoring) is to ensure the survival of the plantings at the 
restoration site.  After the 3-year establishment period has ended, the Corps will then turn 
over the restoration site to the non-Federal sponsor for OMRR&R.  No irrigation is 
anticipated beyond the 3-year establishment period.  The groundwater table and sloping 
drainage should be sufficient to sustain the planted riparian species beyond the initial 
establishment period. 
 
 
PLAN ACCOMPLISHMENTS 
 
 The Recommended Plan would result in aquatic ecosystem benefits without 
committing additional water supplies, which is critical because of the high demand for 
Kings River water.  This project also supports the Kings River Fisheries Management 
Program because it helps to meet the objective to reduce the maximum instream 
temperatures in the lower Kings River and allows greater flexibility to balance the 
multiple beneficial uses served by the dam, reservoir, and river.    
 
 At the Pine Flat Dam, the Recommended Plan would allow water at various 
elevations and temperatures in the reservoir to be combined when released through the 
dam to the downstream channel.  Mixing water from various elevations in the reservoir 
would preserve the cold water in the reservoir and promote downstream water 
temperatures suitable to sustain the coldwater fishery throughout the year, especially in 
the late summer and fall when the cold water can become depleted.  Based on the HEP 
analysis, there would be a gain of 40 WUA’s in habitat value for King River fisheries. 
 
 At the Byrd Slough habitat restoration site, repairing perimeter fences would 
exclude cattle grazing from the site and would promote natural revegetation.  The 
revegetation signs would inform the public that an ecosystem restoration project is in 
progress and that riparian and SRA plants need to be protected   Planting and irrigating 
the restoration species (250 plants per acre) would help to restore and preserve the 
aquatic wetland ecosystem along the Kings River. 
 
 The riparian and SRA mixed vegetation at the Byrd Slough site would likely 
support the most diverse fish and wildlife communities in the area.  The diversity of plant 
species in this community would provide a variety of foods and microhabitats for fish and 
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wildlife.  Also, an SRA habitat canopy would help reduce the Kings River water 
temperature for trout and other coldwater fish, and provide food, shelter, and refuge for 
juvenile fish from predatory fish.  The riparian and SRA habitat also provides food, 
water, shelter, and hiding area for a variety of wildlife.  The irrigation system would be 
designed and constructed to promote quicker regeneration of native species.  Based on 
the HEP analysis, there would be a gain of 65.03 AAHU’s in terrestrial habitat value. 
 
 The combination of the multilevel intake structure and Byrd Slough habitat 
restoration would promote sustainability of the coldwater fishery in the reservoir and in 
the lower Kings River, provide a linkage of the Kings River to the historical flood plain 
at Byrd Slough, provide conductivity of the surface water and groundwater at Byrd 
Slough, and provide increased habitat values to the overall ecosystem in the lower Kings 
River watershed. 
 
 
ENVIRONMENTAL EFFECTS AND MITIGATION 
 
 The Recommended Plan would have both beneficial and adverse effects on 
environmental resources.  Direct beneficial effects include increasing, improving, and 
conserving the amount and quality of habitat values for vegetation, wildlife, fisheries, and 
special status species in the lower Kings River area.  In addition, the work at the 
restoration site would add to the esthetic value of the surrounding area, enhance the 
recreational experience, restore the aquatic wetland ecosystem, and conserve the area for 
wildlife.  Potential adverse environmental effects of the plan would include increase in 
noise levels, disturbance to vegetation and wildlife including special-status species, and 
increase in air quality emissions. 
 
 However, since the overall goal of this project is to restore fish and wildlife 
habitat, any potential adverse effects would be avoided or reduced to less than significant.   
The increases in noise levels would only be temporary during construction and would not 
exceed any noise standards.  Implementing best management practices during 
construction would reduce temporary disturbance to existing vegetation, and any 
displaced wildlife would be expected to return to the area after construction.  Adverse 
effects on any special-status species or their habitat at the dam or restoration site would 
be avoided.  Construction of the multilevel intake structure would affect 2.07 acres of 
staging area that is an existing paved parking area at the south abutment of the dam.  
Construction of the Byrd Slough ecosystem restoration site would affect 1 acre of open 
grassland staging area within the restoration site, with little or no vegetation or wildlife 
use.  These effects would be temporary.  The staging area is at least 100 yards from any 
waterway and is expected to have a less-than-significant effect to water quality.  The 
staging area would not provide habitat for special-status species.  The temporary increase 
in air quality emissions would not be significant because construction would be 
scheduled to avoid violating any Federal or State air quality standards.  Land use at the 
restoration site would change from open space with grazing to open space. This would be 
a permanent change that is supported by the local interests and is consistent with local 
land use plans and policies.   
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 Since the Recommended Plan would not be expected to have any significant 
adverse effects, no additional mitigation (beyond best management practices and 
avoidance) or compensation measures would be required.  Additional details of the 
effects and mitigation are included in the EIS/EIR.  
 
 
REAL ESTATE 
 

No land is required for the multilevel intake structure since it would be attached to 
the upstream face of the dam.   A staging area of 2.07 acres would be located near the left 
abutment of the dam on Federal property. 
 
 The 143.5-acre Byrd Slough habitat restoration site is currently owned by the 
Fresno County Parks Department.  The standard real estate interest generally required for 
implementation of Corps ecosystem restoration projects, or features like the restoration 
site for this project, is fee simple.  However, because Fresno County and the sponsor have 
expressed a desire to use a perpetual easement interest rather than fee to support 
implementation of the restoration plan, the use of such a lesser easement may be 
sufficient.  A detailed discussion of the real estate requirements and issues is included in 
Appendix E. 
 
 
DESIGN AND CONSTRUCTION 
 
 Following approval of this report, work would be initiated on negotiation of a 
Project Management Plan (PMP) and the Planning, Engineering, and Design (PED) 
agreement prior to initiation of the PED phase.  Following completion of the PED 
agreement and receipt of construction funds, plans and specifications would take about 
24 months to complete.  Construction would require 36 months. 
 
 During the construction period, measures would be followed to maintain public 
dialogue, minimize disturbance to environmental and cultural resources, ensure proper 
debris disposal methods, and restore the site.  As appropriate, necessary safety measures 
would be taken to protect individuals present or living in the vicinity of the construction 
area. 
 
 
OPERATION AND MAINTENANCE  
 
 The non-Federal sponsor would be responsible for performing 100 percent of the  
annual operation, maintenance, repair, rehabilitation, and replacement (OMRR&R) for as 
long as the project remains authorized.  Average annual OMRR&R costs for the 
Recommended Plan are estimated at $56,000 and the schedule of expected OMRR&R 
costs over the project life are presented in Table VI-1.  Additional discussion and 
breakdown of the estimated items for OMRR&R and associated costs are included in 
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Section V of Appendix C.  The average annual OMRR&R costs of the Byrd Slough 
habitat restoration site are $1,000 and are for perimeter fence repair and replacement.  
The OMRR&R of the multilevel intake structure consists of the following: 
 

Replacement of the nine motors every 20 years. 
Repainting of structural members for rust control every 10 years. 
Annual lubrication of the nine motors.  
Semi-annual inspection of the motors and gates before and after the flood season. 
The gates will be operated from May through September. 
 
 

Table VI-1.  Schedule of Expected OMRR&R Costs1 

 
OMRR&R Activity Cost per Activity Interval of 

Occurrence 
(years) 

Pump Replacement 9 motors x $3,000/motor = $27,000 20
Rust Control (painting) $50,000 10
Maintenance and Semi-
annual Inspection 

$10,000 (total for 2 inspections per 
year) 

1

Operation of Gates $24,000 1
Present Worth Value $812,300 
Average Annual OMRR&R 
Cost2 

$54,300 or $55,000 

1Non-Federal sponsor is responsible for OMRR&R for as long as the project remains authorized. 
250-year period of analysis, 6-3/8 percent interest rate, October 2000 price levels. 

 
COSTS AND HABITAT VALUES OF THE RECOMMENDED PLAN 
 
Costs 
 
 Estimated costs for the Recommended Plan are shown in Table VI-2.  The 
estimated first cost (October 2000 price levels) is $35,800,000.   The estimated 
investment cost (October 2000 price levels) is $40,097,000.  Annual costs, including 
interest, amortization, and OMRR&R, would be $2,734,000.  
 
Table VI-2.  Investment and Annual Costs for Recommended Plan1 (x $1,000) 
 

 
  

Multilevel Intake 
Structure 

Byrd Slough Habitat 
Restoration Total 

Investment Cost    
   First Cost $35,000 $800 $35,800
   Interest During Construction $4,135 $162 $4,297
   Total Investment Cost $39,135 $962 $40,097
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Annual Cost 
   Interest and Amortization $2,615 $63 $2,678
   OMRR&R 
   (100% Non-Federal Cost) $55 $1 $56
   Total Annual Cost $2,670 $64 $2,734
150-year period of analysis, 6-3/8 percent interest rate, October 2000 price levels. 
 
 Table VI-3 shows the cost sharing of the first cost between Federal and non-
Federal interests.  The division of responsibility between Federal and non-Federal 
interests is presented later in this chapter.  As shown in the table, the non-Federal sponsor 
would be responsible for $12,530,000 of the first cost; and the Federal share of the 
project first cost is $23,270,000.   
 
Table VI-3.  Cost Sharing for Recommended Plan1 (x $1,000) 
 
Code of 
Accounts 

Description Federal Non-Federal Total 

01 Lands and Damages $14 $333 $347 
06 Fish & Wildlife $29,383 0 $29,383 
18 Cultural Resources $4 0 $4 
30 Planning, Engineering, and 

Design 
$3,616 0 $3,616 

31 Construction Management $2,450 0 $2,450 
Non-Federal Contribution -$12,197 $12,197 0 
Total First Cost $23,270 $12,530 $35,800 
    
Total Cash $23,270 $12,197 $35,467 
Total LERRD 0 $333 $333 
Total Share $23,270 $12,530  $35,800 
150-year period of analysis, 6-3/8 percent interest rate, October 2000 price levels 
 
 
 
 
Habitat Values 
 
 The primary benefits of the Recommended Plan would be to provide optimum 
water temperatures for coldwater fish survival, improve fishery habitat in Pine Flat Lake 
and below the dam in the lower Kings River, restore historic flood plain aquatic wetland, 
increase riparian and SRA habitats along the lower Kings River, and increase the fish and 
wildlife habitat value of the overall ecosystem of the lake and the lower Kings River.  
The net habitat values for the Recommended Plan are estimated to be 40 WUA’s and 
65.03 AAHU’s. 
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INCREMENTAL COST ANALYSIS 
 

A detailed cost effectiveness and incremental cost analysis of alternative 
restoration designs was conducted on each alternative (see Appendix D).  This analysis of 
cost effectiveness helped to eliminate plans that were not cost effective.  The analysis 
identified the changes in costs as levels of restoration outputs were increased.     
 
 
IMPLEMENTATION REQUIREMENTS 
 
 Following are the steps necessary to implement the Recommended Plan.  These 
steps are based on existing policy for plan implementation and cost-sharing requirements. 
 
Report Approval 
 
 The draft report was released for public and agency review on July 13, 2001.  
Comments from the public and agency review were considered in the preparation of the 
final feasibility report.  The report has been revised based on comments received, and the 
final report has been prepared.  The final report will be submitted to the Corps South 
Pacific Division and Headquarters. 
  
Division of Plan Responsibilities 
 
 Federal Responsibilities.  Following completion of the final feasibility report 
and EIS/EIR and the authorization of the project by Congress, the Federal Government 
will prepare detailed plans and designs, including plans and specifications.  After 
completion of the plans and specifications, the Federal Government will construct the 
project after funds are appropriated and non-Federal interests provide the lands, 
easements, rights-of-way, relocations, disposal areas (LERRD’s), and assurances for the 
non-Federal cooperation requirements. 
 
 Non-Federal Responsibilities.  Current Federal law requires non-Federal 
participation in the financing of projects.  In accordance with the Water Resources 
Development Act of 1986 and other requirements, the non-Federal sponsor will: 
 
• Provide all LERRD's necessary to construct and maintain the restoration measures. 
 
• Provide 35 percent of the separable project costs allocated to environmental 
restoration as further specified below: 
 

(1) Enter into an agreement that provides, prior to execution of a project 
cooperation agreement for the project, 25 percent of design costs, 
 

(2) Provide, during construction, any additional funds needed to cover the non-
Federal share of design costs, 
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(3) Provide all lands, easements, and rights-of-way, including suitable borrow and 
dredged or excavated material disposal areas, and perform or ensure the performance of 
all relocations determined by the Government to be necessary for the construction, 
operation, and maintenance of the project, 
 

(4)  Provide or pay to the Government the cost of providing all retaining dikes, 
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling 
basins, that may be required at any dredged or excavated material disposal areas required 
for the construction, operation, and maintenance of the project, and 
 

(5) Provide, during construction, any additional costs as necessary to make its 
total contribution equal to 35 percent of the separable project costs allocated to 
environmental restoration. 

 
• For so long as the project remains authorized, operate, maintain, repair, replace, and 
rehabilitate the completed project, or functional portion of the project, at no cost to the 
Government, in accordance with applicable Federal and State laws and any specific 
directions prescribed by the Government. 
 
• Give the Government a right to enter, at reasonable times and in a reasonable manner, 
upon land which the local sponsor owns or controls for access to the project for the 
purpose of inspection and, if necessary, for the purpose of completing, operating, 
maintaining, repairing, replacing, or rehabilitating the project. 
 
• Assume responsibility for operating, maintaining, replacing, repairing, and 
rehabilitating (OMRR&R) the project, or completed functional portions of the project, 
including mitigation features without cost to the Government, in a manner compatible 
with the project’s authorized purpose and in accordance with applicable Federal and State 
laws and specific directions prescribed by the Government in the OMRR&R manual and 
any subsequent amendments thereto. 
 
• Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as 
amended, and Section 103 of the Water Resources Development Act of 1986, Public Law 
99-662, as amended, which provide that the Secretary of the Army shall not commence 
the construction of any water resources project, or separable element thereof, until the 
non-Federal sponsor has entered into a written agreement to furnish its required 
cooperation for the project or separable element. 
 
• Hold and save the Government free from all damages arising from the construction, 
operation, maintenance, repair, replacement, and rehabilitation of the project and any 
project-related betterments, except for damages due to the fault or negligence of the 
Government or the Government's contractors. 
 
• Keep and maintain books, records, documents, and other evidence pertaining to costs 
and expenses incurred pursuant to the project to the extent and in such detail as will 
properly reflect total project costs. 
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• Perform, or cause to be performed, any investigations for hazardous substances that 
are determined necessary to identify the existence and extent of any hazardous substances 
regulated under the Comprehensive Environmental Response, Compensation, and Liabil-
ity Act (CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under lands, 
easements, or rights-of-way necessary for the construction, operation, and maintenance of 
the project; except that the non-Federal sponsor shall not perform such investigations on 
lands, easements, or rights-of-way that the Government determines to be subject to the 
navigation servitude without prior specific written direction by the Government. 
 
• Assume complete financial responsibility for all necessary cleanup and response costs 
of any CERCLA regulated materials located in, on, or under lands, easements, or 
rights-of-way that the Government determines necessary for the construction, operation, 
or maintenance of the project. 
 
• To the maximum extent practicable, operate, maintain, repair, replace, and 
rehabilitate the project in a manner that will not cause liability to arise under CERCLA. 
 
• Prevent obstructions of, or encroachments on, the project (including prescribing and 
enforcing regulations to prevent such obstructions or encroachments) that might reduce 
the ecosystem restoration, hinder its operation and maintenance, or interfere with its 
proper function, such as any new development on project lands or the addition of 
facilities that would degrade the benefits of the project. 
 
• Comply with the applicable provisions of the Uniform Relocation Assistance and 
Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by Title 
IV of the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public 
Law 100-17), and the Uniform Regulations contained in 49 CFR part 24, in acquiring 
lands, easements, and rights-of-way, and performing relocations for construction, 
operation, and maintenance of the project, and inform all affected persons of applicable 
benefits, policies, and procedures in connection with said act. 
 
• Comply with all applicable Federal and State laws and regulations, including Section 
601 of the Civil Rights Act of 1964, Public Law 88-352, and Department of Defense 
Directive 5500.11 issued pursuant thereto, as well as Army Regulation 600-7, entitled 
"Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or 
Conducted by the Department of the Army.” 
 
• Provide the non-Federal share of that portion of the costs of mitigation and data 
recovery activities associated with historic preservation that are in excess of 1 percent of 
the total amount authorized to be appropriated for the project, in accordance with the 
cost-sharing provisions of the agreement. 
 
• Not use Federal funds to meet the non-Federal sponsor’s share of total project costs 
unless the Federal granting agency verifies in writing that the expenditure of such funds 
is authorized. 
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• Provide additional cash contribution, if necessary, to bring the non-Federal share to 
35 percent of the total project costs. 
 
• Provide, or pay to the Federal Government the cost of providing, all physical features 
that may be required at any excavated material disposal areas required for the 
construction and OMRR&R of the project. 
 
 Federal and non-Federal obligations and requirements will be defined in a PMP 
and a Project Cooperation Agreement (PCA) will be signed prior to initiation of 
construction.  The non-Federal funds will not need to be provided until after Congress 
authorizes the project and appropriates construction funds and a PCA is signed.  Payment 
of the funds will be made at intervals during construction. 
 
Views of Non-Federal Sponsor   
 
 Local interests have been supportive of the fish and wildlife restoration study and 
project.  Throughout development of this study, there has been significant coordination 
with the KRCD, KRWA, and other interested State and Federal agencies.  A copy of the 
non-Federal sponsor’s letter of support for the project is provided in Appendix F. 
 
Financial Capability of the Sponsor 
 
 The non-Federal sponsor, KRCD, supports the Recommended Plan (Alternative 
4).  KRCD may enter into additional agreements with other organizations to provide the 
necessary funding.  A financial capability plan will be included with the PCA agreement. 
  
Project Management Plan, and Plan, Engineering, and Design Agreement 
 
 Prior to initiation of plans and specifications, the Federal Government and non-
Federal project sponsor will execute a PMP and PED agreement.  This agreement will 
define responsibilities of the non-Federal project sponsor for plans and specifications, 
project construction, and project operation.  The draft PMP and PED agreement are 
included as Appendix G. 
 
Project Schedule  
 
 The following is a potential schedule for the project: 
 
• Division Engineer’s Notice January 2002 
• Congressional Authorization September 2002 
• Corps and Sponsor Sign the PED Agreement December 2002 
• Initiate Plans and Specifications December 2002 
• Sign PCA Agreement December 2004 
• Complete Plans and Specifications March 2005 
• Begin Construction October 2005 
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• Physical Construction Completed January 2007 
• Establishment Period for Vegetation Completed January 2010 
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CHAPTER VII 
 

CONCLUSIONS AND RECOMMENDATION 
 
 
CONCLUSIONS 
 
 Major conclusions of the study are: 
 
• Pine Flat Dam, located on the Kings River in Fresno County, California, provides 
local and regional flood protection and contains storage capacity for about 1 million acre-
feet of water.  Due to the design and operation of the dam, a portion of the reservoir pool 
can experience a significant increase in water temperature at certain times of the year. 
 
• The inability to regulate water temperature in the lake threatens the survival of the 
lake fishery along with the coldwater fishery in the Kings River downstream from the 
dam.  These adverse effects become even more pronounced in years of low-water storage 
or long periods of hot, dry weather. 
 
• In May 1999, a Kings River Fisheries Management Program Framework Agreement 
was signed by KRCD, KRWA, and DFG. This agreement established a number of fishery 
goals and objectives for the lower Kings River and Pine Flat Lake.  An important 
component of this agreement is to modify Pine Flat Dam or construct other features to 
increase minimum flows and/or lower release temperatures from the dam. 
 
• A plan to improve the fishery habitat within Pine Flat Lake and downstream of the 
dam on the lower Kings River is physically, economically, and environmentally feasible. 
 
• Of the four plans considered, the Recommended Plan, which includes installing a 
multilevel intake structure at Pine Flat Dam and restoring 143.5 acres of historic flood 
plain riparian and SRA habitat at the Byrd Slough site, was found to be the most cost 
effective and is supported by the KRCD and other local interests. 
 
• Based on plan formulation and analysis, the Recommended Plan would improve 
fishery survival conditions in Pine Flat Lake and in the Kings River downstream of the 
dam, improve fish and wildlife habitat, increase riparian and SRA habitats, reestablish 
native historic plant and wildlife communities along the lower Kings River, improve the 
linkage of the Kings River to the historical flood plain, improve the ground and surface 
water regimen at Byrd Slough and the lower Kings River  below the dam, and provide 
increased ecosystem habitat values to the lower Kings River watershed. 
 
• The primary features of the Recommended Plan include (1) installing a multilevel 
intake structure at Pine Flat Dam to regulate release temperatures and (2) restoring 143.5 
acres of riparian and SRA habitat at the Byrd Slough site.  The estimated first cost for the 
Recommended Plan is $35,800,000 ($23,270,000 Federal and $12,530,000 non-Federal). 
 



RECOMMENDATION 

After giving careful consideration to the environmental, social, and economic 
effects and engineering feasibility of the alternative plans, I recommend that the 
Recommended Plan for ecosystem restoration at Pine Flat Lake and below Pine Flat Dam 
on the lower Kings River, with such modifications thereof as in the discretion of the 
Commander, HQUSACE, may be advisable, be authorized for implementation as a 
Federal project, subject to cost sharing, financing, and other requirements of the Water 
Resources Development Act of 1986. I further recommend that this report be approved 
as the basis for preparation of plans and specifications for construction of this project. 

The recommendation contained herein reflects the information available at this 
time and current Departmental policies governing formulation of individual projects. 
They do not reflect program and budgeting priorities inherent in the formulation of a 
national Civil Works construction program nor the perspective of higher review levels 
within the Executive Branch. Consequently, the recommendations may be modified 
before they are transmitted to the Congress as proposals for authorization and 
implementation funding. 

District Engineer W 
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Appendix A 

Kings River Fisheries Management Program 
Framework Agreement 



KINGS RIVER FTSHERIES MAIVAGEMENT PROGRAM 
FRAMEWORK AGmEMENT 

THIS FRAMEWORK AGREEMENT is made and effective as of May 38, 
1999 by and between the Kings River Water .bsociation (the "Association"), the' 
Kings River Conservation District (the "District") and the State of Caiifornia. acthg 
by and through the California Department of Fish and Game (the "Department"), and 
is made with reference to the following facts: 

A. Fish and Game Code Section 71 1.7 provides that the fish and wildlife 
resources of the State are held for the people in trust by and through the Department. 
Fish and Game Code 1802 provides that it is the policy of the State to encourage the 
preservation, conservation and maintenance of those trust resources. and other 
sections of that Code empower the Department to manage the natural and introduced 
fish and wildlife populations of the State. Accordingly, the Department. as trustee, 
has the responsibility and authority (subject at all times to existing laws) to determine 
and implement those measures it believes will best consene the public trust resources 
under its jurisdiction. Further. the Fish and Game Commission is empowered. to the 
extent specified in existing laws. to make regulations for the protection of fish and 
wildlife. which are enacted and enforced by and through the Department. Section 
1017 of the Fish and Game Code specifically empowers the Department to consult 
with other parties in order to further the purposes of that Code. including the 
presewation. conservation and maintenance of the public trust resources managed by 
the Department. 

B. The Association was formed in 1927 and now consists of28 public and 
private asencies holding the vested rights to the waters of the b g s  River. By virtue 
of agreements between its members. the Association is obligated and empowered to 
preserve and protect the vested rights and interests in the waters of the Kings River 
held by its members. In accordance with agreements betueen its members and 
pursuant to those members' vested water rights. the Association is empowered to, 
among other things: (i) allocate the natural flow ofthe KLngs River and the storage 
space within Pine Flat Reservoir, as available. among its members. (ii) make. 
rneasure.;and report on water deliveries to its members. (iii) negotiate certain 
agreements and memoranda of understanding on behalf of its members pertaining to 
Kings River operations. and (iv) ensure compliance of all Kings River water 
operations. except flood control operations. with the internal agreements of its 
members. 

C. The District is 3 public agency created in 195 1 by virtue of the Kings 
River Conservation District Act. The District was formed to act 3s the local agency 
responsible for the operation and maintenance of the Corps of Engineers tlood 
control project downstream &om Pine Flat Dam SO as to allow for the safe passage of 
flood waters in the Kings Rivet channel. Further. the District was licensed in 1979 by 
the Federal Energy Regulatory Commission to construct and Operate the Pine Flat 



Hydroelectric Project. an electrical power generating project owned by the District located at Pine 
Flat Dam Such project has no attendant water storage or consumptive use rights, and as such, 
operates conjunctively with water storage behind an d releases korn Pine Fiat Dam for other 
purposes. The district has responsibility to operate the project in a manner consistent with the 
Federal license. including specsc conditions relating to fish and other aquatic resources imposed 
by said license. ' .  

D. On September 11. 1964. the Association and the Department entered &to that certain 
Agreement (the "1964 Agreement") providing for, among other things. minimum releases &om 
Pine Flat D a m  minimum ilows in the Kings River below Pine Flat Dam at specified locations and 
other matters relating to fish and wildllfe resources associated with the Kings River below Pine 
Flat Dam. By its express terms, the 1964 Agreement was intended to make permanent provision 
for the operation of Pine Flat Dam and the associated facilities in the interest of the existing fish 
and wildlife resources in and adjacent to the Kings River. Nevertheless, it is the policy of the 
Association and the District that efforts to address environmental issues should be ongoing, 
consistent with the need for reliability and certainty of Kings River water supplies and flood 
control operations. As a result. the Association and the District have continued an open dialogue 
with the Department concerning management o f f i g s  River resources and have. in cooperation 
with the Department. undertaken numerous projects intended to improve the fish and wildlife 
resources associated with the Kings Eber below Pine Flat Dam since 1963. 

E. Most recently. the Association the District and the Department have actively and in 
good fiiith pursued the development of a comprehensive program (referred to as the Kings River 
Fisheries Management Program) to &her enhance the broad range offish and wildlife resources 
associated with the Kings River and Pine Flat Reservoir (the "Program"). The principles 
underlying the development of the Program were initially set forth in a Statement ofIntent 
executed by the Association. the District and the Department on August 1. 1994, and have been 
substantially refined through intensive study and analysis since that time. The parties now 
anticipate that the Program will ultimately involve (i) changes in the operation ofPine Flat Dam 
and related facilities. (ii) the establishment of a temperature control pool in Pine Flat Reservoir, 
(iii) enhanced releases for fisheries purposes from Pine Flat Dam (iv) the installation of new 
facilities for fish and wildlife purposes at Pine Flat Dam and in the Kings River. (v) a ri, oorous 
program of law enforcement. fish stocking and monitoring, and (vi) other physical and non-flow 
related elements intended to protect or enhance fish populations or improve aquatic habitat quality 
within Pine Flat Reservoir and the Kings River below Pine Flat Dam. The parties jointly 
acknowledge that the Program is an enhancement program which will. among other benefits. 
extend trout habitat suitability throughout the year in most years and for longer periods in every 
year than existed historically. The Program is intended to create a partnership between the parties 
officially recognized and designated to act on behalf of the public relative to the aquatic resources 
of the Kings River. and to provide each of the parties tlexibility whde ensuring meaningful 
enhancement of the fish and wildlife resources of the Kings River. 

F. The parties recognize that the entire Program c m o t  be tinalized or fully implemented 
until. among other t b g s .  ( i )  substantial additional information has been collected. (ii) timding and 
other commitments have been obtained !kom or through the Department. and ($1 mechanisms 
have been developed by the members of the Association to supply my water required for the 



. 
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Program over and above that committed herein. Nevertheless, the parties believe that they have 
made substantial progress in the development of the Program and wish to formalize the elements 
of the Program on which they have reached agreement to date in order to establish a h e w o r k  
for the Program and to facilitate further development of the Program in accordance with those 
agreements. 

' .  

G. The parties wish to begin impiementation ofthe Program to the muimum extent now 
feasible, and believe that phased implementation will provide them'with valuable idormation 
about the effect of individual Program elements on the fish and wildlife resources of the Kings 
River. Accordingly, while the Program is not yet final, the parties wish to provide for the eariy 
implementation of certain elements of the Program pending the development of the remaining 
elements of the Program. 

THEREFORE, the Association the District and the Department agree as follows: 

1. EregramE lementg. Recognizing that some elements of the Program have not yet been 
M y  developed, the Program will include at least the following elements: 

(a> JQI- * PS River Aquatic Resource Goal$. The Program wiU be implemented to achieve 
the multi-species aquatic resource goals described on the attached Exhhit A. 

(b) Adaptive Management. The Program will be h h e r  deveioped. implemented and. 
managed in accordance with the attached E.uhibit B (the "Adaptive Management 
Procedures"). All provisions of the Adaptive Management Procedures are hereby 
adopted by the parties. The Adaptive Management Procedures represent a 
fimework for addressing fish and wildlife resource issues on the Kings River. and 
may be separately amended by the written agreement of the parties without the need 
to amend t h  Framework Agreement or  the Program. As provided in the Adaptive 
Management Procedures. all aspects of Program development. implementation and 
management will be based on the best available scientific and technical information 
and will be responsive thereto. Program development. implementation and 
management will also proceed with appropriate public participation and involvement. 
and the parties specifically contemplate that the Adaptive Management Procedures 
may be amended to facilitate such public participation and involvement. 

1 

(c) TemDerature Control Pool. Subject to (i) reachmg an agreement acceptable to the 
Association's members on the maintenance of additional storage in Pine Flat 
Reservoir with Pacific Gas & Electric Company or (ii) the development of other 
arrangements acceptable to the Association's members which will permit the 
maintenance of such storage. the members of the .\ssociation will operate to maintain 
storage in Pine Flat Reservoir of not less than 100,000 acre feet. subject to conditions 
beyond the reasonable control of the Association or its members which would make it 
impossible to maintain such storage. It has been suggested that the best interests of 
Kings River fish and wildlife resources m y  be served by permitting that storage level 
to be temporarily reduced below 100,000 acre feet to provide flows for temperature 
maintenance downstream of Pine Flat Dam in certain circumstances. and the parties 



will continue to discuss whether and how such temporary reductions should be 
ailowed and/or implemented: provided. that in no event will the storage in Pine Fh 
Reservoir be permitted to remain below 100.000 acre feet for longer than 120 days 
following any such temporary reduction. ~ 

Stream Temperatures. Utillzlng the enhanced flows described on the attached Exhibit 
C. the members of the Association will use good faith efforts to maintain water 
temperatures from Pine Flat Dam to the Fresno Weir suitable for trout in k h e r a n c e  
of the applicable Kings River Aquatic Resource Goals described on the attached 
Exhibit A. However. the parties acknowledge that there may be S e q u e n t  
circumstances in which the natural conditions of the Kings River prevent those goals 
fiom being achieved, notwithstanding the efforts of the Association and its members. 
Should that occur, the parties will jointly engage in targeted effort at the earliest 
opportunity permitted by the circumstances to recover any losses to the Kings River 
fishery resulting &om the nonachievement of those goals. The parties also understand 
and agree that the physical and economic feasibility of temperature management of 
releases from Pine Flat Dam will be limited unless and until certain facilities at Pine 
Flat Dam which will permit such temperature management (more speci5cally. a 
turbine bypass h e  and a multi-level intake structure) are installed. 

Enhanced Flows. The members of the Association will operate to achieve increased 
minimum flows in the Kings kver  below Pine Flat Darn. Initially. those flows will be 
at the levels set forth on the attached E.xlubit C and will be measured at Fresno Weir 
and Dennis Cut. as appropriate. The members of the Association will diligently 
endeavor to increase those minimum flows to the levels and at the locations set forth 
on the attached E,uhlbit D by October 1. 3,005 to the esent  the best available science 
demonstrates that such tlows are required to achieve the goals of the Program. The 
parties recognize that achieving the E h b i t  D tlows will require the development and 
implementation of programs to provide the additional water required in a manner that 
avoids unacceptable impacts to beneficial water uses or injury to Kings Rwer water 
users. Prior to providing E,xhibit D flows. the members of the Association will 
exploit. when possible. opportunities to provide (on a temporary basis) higher flows 
than those set forth on E.uhibit C to the extent (i) the best available science 
demonstrates that the goals of the Program will be advanced thereby and (ii) such 
flows can be provided without unacceptable impacts to beneficial water uses or injury 
to Kings River water users. 

FundinoProiects. The Association and the District will collectively provide S 100.000 
per year (in cash. in kind services. or a combination of both) for ten years 
commencing upon the execution of this Framework Agreement to design. install. 
operate and maintain selected physical improvements to the Kings River below Pine 
Flat Dam (including without limitation the creation of spawning sites. fish passage 
facilities. and fish habitat improvements) which will enhance fish and wildlife 
resources and the public's enjoyment thereof. all where appropriate. feasible and 
consistent with Corps of Engineers tlood control requirements. The Department 
desires to participate in the h d i n g  of those projects at 3 level comparable to that 
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collectively provided by the Association and the District. Recognidng that the 
De!parnnent cannot commit funding fiom the Stase Legislature in the absence of 
authorization and appropriation to the extent legally permitted, the Department will 
diligently seek appropriations, grants and other sources of funding for at least 
$1,000.000 during that same ten-year period. the proceeds of which will be additive 
to the fimding provided by the Association and the District and used for the same 
purposes. Private parties with interests in the Kings River fishery andor 
recreation-based economy will be approached about additional funding mechanism 
for specific program elements. All annual b d i n g  and project selection will be 
managed in accordance with the procedures and protocols set forth in the Adaptive 
Management Procedures attached as E'xhibit B. All funding and services provided 
pursuant to this Section l(f) will be in addition to funding and services routinely 
provided by each of the parties prior to the execution of this Framework Agreement. 

(g> Rates ofChang e of Flow at T.ow River States. When releases from storage in Pine 
Flat Reservoir are being made at a rate of 300 cubic feet per second or less, changes 
in the rate of release will not exceed the following: 

Rate of Release Maximum Increase in Maximurn Decrease in 
Prior to Change Any One-hour Period .4ny One-hour Period 

51  - lOOcfs 
101 - 150 cfs 
IS1 - 200 cfs 
201 - 250 C ~ S  
251 - 300 C ~ S  

40 cfs 
50 cfs 
75 cfs 
I00 cfs 
100 cfs 

20 cfs 
25 cfs 
30 cfs 
35 cfs 
40 cfs 

(h) Corps of Engineers StudiesiTurbine Bypass Line. In addition to the h d i n g  
described in Section l(f), the Association and the District intend to continue to pay 
the local share of (i) the cost of studies (as scoped as of the date of this Framework 
Agreement) now being conducted by the United States Army Corps of Engineers to 
identq fishery enhancement programs on the Kings River (which local share is 
currently estimated to be approximately $1,000,000) and (ii) the installation of a 
turbine bypass Line at Pine Flat Dam under the authority of Section 1135 of the Water 
Resources Development Act (which iocd share is now estimated to be approximately 
Sl,ZSO.OOO). Notwithstanding the payment of such amounts by the Association and 
the District. the Department will use good faith efforts to obtain hnding to be 
contributed to the local share of such projects in addition to its obligations under 
Section 1(Q. 

(9 Fnfb rcement Ed uccltion and Awareness Prourn .  The Department. in consultation 
with the Association. the District and appropriate local fishing organizations and 
public agencies. will (i) gather information about the resource-related law 
entbrcement needs of the Kings River below Pine Flat Dam and (ii) develop and 
implement a comprehensive and effective program of law dbrcernent on the Khgs 
River below Pine Flat Dam designed to provide resource protection and public safety 



through compliance with all applicable laws and regulations. The parties 
acknowiedge that the operations plan included in that law entbrcement program must 
and will remain confidential to the Department. However. at a minimum the 
program will include a targeted public information campaign directed at improving 
public awareness and compliance. improved signage on the Kings River setting forth 
relevant restrictions. enforcement activities as necessary to address identilied law 
enforcement problems. and coordination with local fishing groups. The Department 
will evaluate and redirect its law enforcement program fiom time to time to address 
changes in the Kings River fishery and its utilization. The cost of enforcement will be 
borne by the Department. 

Stocking Proaam. The Department, in consultation with the Association, the 
District and appropriate local fishing organizations, will develop and implement a 
focused supplemental trout stocking program for Pine Flat Reservoir and the Kings 
River below Pine Flat Dam consistent with the Kings River Aquatic Resource Goals 
attached as Exhibit A. That program will be designed to provide an attractive trout 
fishery and will emphasize (i) stocking in the main channel of the Kings River and 
channels which flow into or out of  the main channei and (2) planting *'put and grow" 
sub-catchable fish and eggs which can mature into a sustaining population of adult 
fish whenever appropriate. The supplemental stocking program described in the 
preceding two sentences will be in addition to all existing stocking programs in Pine 
Flat Reservoir and in the Kings River below Pine Fiat Dam. including existing 
programs of stocking "put and take" fish to provide recreational angling 
opportunities. The costs of the supplemental s t o c h g  program will be borne by the 
Department: provided that if. despite the Departments good faith efforts. that 
program is not adequately hnded by the Department. the Association and the District 
may make contributions through the Adaptive hnagernent Procedures to the costs 
of the program from the annual h d s  which would othenvise be provided by the 
Association and the District pursuant to Section l(0. 

Development of Criteriahlonitoring:. In consultation with appropriate experts and 
local fishing organizations. objective criteria will be developed to determine the health 
and status of the fishery in the Kings River below Pine Flat Dam. Thereafter, the 
Department. the Association and the District will diligently carry out a monitoring 
program to;determine the effects of various elements of the Program and the overall 
status of the fishery in the Kings River below Pine Flat Dam. In addition. the 
Department. the Association and the District will develop and implement a flow 
monitoring program to c o h  that the requirements of the Program are being 
satisfied. That aspect ofthe monitoring program will involve the establishment of 
new tlow measurement stations in the Kings River. including measuring stations 
equipped with continuous water stage recorders suitable for measuring (i) minimUm 
flow in Dennis Cut at a location immediately below the Dennis Cut control structure 
and (ii) minimum flows passing over the Fresno Weir in the main channel ofthe Kings 
River. The construction and installation costs o f d l  new tlow measurement stations 
will be paid Ikom the b d i n g  provided by the parties pursuant to Section l(f) andor 
credited against the h d i n g  obligations under Section l(t> ofthe party incurring 
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them. Other monitoring stations or devices will be installed as determined in 
accordance with the Adaptive Management Procedures attached as E.xhibit B. 
Without limiting the foregoing it will be a goal of the Program to install a measuring 
station capable of measuring low flows in the main channel ofthe Kings River near 
Highway 180 in recognition of the public interest in the tishery between Fresno Weir 
and Highway 180: provided. t h t  the parties recognize that channel configuration and 
other factors may make such a station difficult to design and install. Each party will 
bear its own ongoing monitoring expenses. However, if so determined in accordance 
with the Adaptive Management Procedures. some or all of such expenses may be paid 
from the funding provided by parties pursuant to Section 1 ( f )  and/or credited against 
the funding obligations under Section l(f) of the party incurring them. All snal 
monitoring results will be available to the public. 

Rezulatiom. - The Department, in consultation with the Association, the District, 
appropriate local fishing groups and the public, will examine the desirability of new 
fishing regulations on the Kings River. including without limitation the imposition of 
fishmg seasons and fhrther restrictions on harvest and fishing equipment used. If new 
regulations are determined by the Department to have the potential to improve or 
preserve the enhanced trout fishery in the Kings River below Pine Flat Dam andor 
the public's enjoyment thereof. the Department wdl diligently seek to cause those 
regulations to be prepared and adopted by the California Fish and Game Commission. 

(m) Permitting. To the extent legally permissible. the Department will (i) cooperate with 
and assist the Association and the District in expediting and obtaining all necessaq 
permits and consents to carry out the Program and (ii) waive all fees imposed by the 
Department in connection therewith. 

(n) Public Educatioflnvolvement. It is the mutual desire ofthe .Association the District 
and the Department to involve members of the public in the implementation and 
development of Program elements. Therefore. upon the execution of this Framework 
Agreement and continuously throughout the term of the Program. the Association 
the District and the Department will engage in public awareness and education 
activities relative to the Program provide regular opportunities for representatives of 
affected sectors of the public to review and comment on the Program and its 
implementation. and provide a means for the Association. the District and the 
Department to consider public input received. aU as a part of the Adaptive 
Management Procedures. Among other public education programs. subject to 
available funding, the parties will explore the engagement of an on-site public 
information officer assigned to b h e r  the public's enjoyment and understanding of 
the Kings River below Pine Flat Dam and the associated resources. 

(0) Chemical Treatment. Chemical treatment of Pine Flat Reservoir will not be a part of 
the Program and neither the Association nor the District wilI pursue that treatment SO 

long as the parties have 3ssurmces that the claimed existence of white bass or other 
species in the reservoir or Kings hver will not cause changes in Kings River 
operations or implementation of the Program which are unacceptable to the 
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Association andor the District. In the absence of those assurances. or in the event 
the existence (or alleged existence) of white bass or other species in Pine Flat 
Reservoir or the Kings River poses a foreseeable threat to historic Kings River 
operations or the implementation of the Prognm chemical treatment of Pine FIat 
Reservoir may again be pursued. 

(p)  AccesS. The Department. the Association and the District will work cooperatively to 
develop mutually acceptable programs to improve public access to the Kings River 
for fishmg and other recreational pursuits. 

2.  1964 Agreement. This Framework Agreement will supercede the 2964 Agreement in 
its entirety; provided. that upon suspension or termination the Program the 1964 Agreement will 
thereupon again become effective. and the parties will resume enforcement thereof. However, no 
such suspension or termination will occur until the procedures for resolving conflicts set forth in 
the Adaptive Management Procedures have been completed. 

3. Corps ofEngineer3. As an important adjunct to the Program. the parties will. to the 
m . u m  extent permitted by law. cooperate in and support the following aspects of the United 
States Army Corps of Engineers' Pine Flat Restoration Studies. to the extent each party 
determines them to be prudent. feasible and consistent with the express goals of this Framework 
Agreement: (i) expedited authorization and construction of the turbine bypass tine. (ii) 
implementation of the Mendota Wildlife Area-Kings River Water Exchange. (5) development of 
the wildlife habitat restoration projects identified by the Corps studies. and (iv) completion of the 
feasibility studies for raising Pine Flat Dam and installing II multi-level intake structure thereon. 
The parties recognize. however. that except for the construction of the turbine bypass line. the 
costs of constructing and implementing the projects subject to the Corps studies are likely to be 
significamly in excess of the payment capacity of the parties without substantial contributions of 
non-reimbursable funding and voter approval of long-term financing. 

4. Interim Implementation. The parties acknowledge their commitment to the August 1, 
1994 Statement of Intent and the Program as described in this Framework Agreement. and agree 
that the Program should be implemented to the extent possible notwithstanding the need for 
m h e r  detail and refinement. Therefore, subject only to the receipt of any required governmental 
consents, they agree to implement the Program as described herein upon the execution of t h s  
Agreement. with the express understanding and agreement that the Program will be modified and 
refined over time. Implementation of elements of the Program not described in this Framework 
Agreement will be accomplished through appropriate amendments of this Framework Agreement. 
and implementation of the t'mal Program will be accomplished through the execution of 
appropriate documents by all of the parties describing the final Program and permanently 
replacing the 1964 Agreement. The parties also acknowledge that hll implementation of the tinal 
Program. and implementation of some elements of the Program as set fo'orth in this Framework 
Agreement. may require approval of other governmental agencies. and they will cooperate to 
obtain all necessary approvals. The parties recognize their reciprocal and mutual obligations 
under the Program 3s set forth above, and therefore agree that if a party does not discharge its 
obligations as set forth in this Framework Agreement or otherwise in the Program the P r o m  
will be suspended until such obligations have been satisfied: provided. that no such suspension 
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will occur until the procedures for resolving conflicts set forth in the Adaptive Management 
Procedures have been completed. 

5 .  Pubh ‘c Involvement. The parties will approach local fishing organizations. and 
particularly those parties with pending public trust complaints before the State Water Resources 
Control Board (“SWRCB”). and solicit their input in and support for the Program. Without 
limiting the foregoing, in addition to the public involvement opportunities provided by the 
Adaptive Management Procedures. the parties will jointly facilitate the creation of a.public 
advisory group with membership offered to all interested parties and emure that a duly authorized 
representative of that group is afforded the opportunity to address all public meetings held in 
accordance with the Adaptive Management Procedures. In addition the parties anticipate that an 
annual operations pfan for the administration of the Program will be developed each year, and 
they will offer the public the opportunity to participate in the development of each such annual 
operations plan. 

6. Unintended Creation ofHabitat. It is the express intent and goal of the parties that the 
Program wdl enhance and protect fish populations and improve aquatic habitat quality within Pine 
Flat Reservoir and the Kings River below Pine Flat Dam. The Program is not intended. and will 
not be implemented or managed. to create habitat for non-aquatic species or species other than 
those intended to be enhanced by the Program. 

7 .  Assumptions bv the Parties. The parties have adopted the Program in part to promote 
a greater level of certainty relative to the use and availability of Kings River water resources. The 
parties believe that greater certainty WIU benefit the public. the fisheries to be managed under the 
Program, the Department. the District. the Association and the Association’s members. However, 
in order to achieve that desired certainty. important underlying conditions must remain 
substantially unchanged. Therefore. the parties acknowledge that. in implementing the Program 
they have assumed that the water supplies and operations ofthe member units ofthe Association 
will not materially change (other than as the result of natural conditions or the implementation of 
the Program). and that there will be no material change in the use of or access to water or 
facilities utilized by the District or the Association’s members after the effective date of this 
Framework Agreement (other than ;is the result of natural conditions or the implementation of the 
Program). The parties have W h e r  assumed that there will be no litigation or contested 
administrative proceedings commenced against any of them by any party challenging the use of 
the waters of the Kings River or seeking to impose new restrictions on the use of Kings River 
water. The parties acknokledge that all such assumptions were material to their respective 
decisions to reach the agreements described in this Framework Agreement. In the event any of 
those assumptions prove to be incorrect, or upon the occurrence of any other event materially 
impacting such party and/or the agencies comprising such party which can be addressed through 
the modification of the Program or any of its dements. the parties commit to entering into 
negotiations in good faith and tkneiy efforts to modify the Program andlor any appropriate 
elements. If after 180 days tkom the date a party provides notice of its desire to initiate 
negotiations under this Section 7 no agreement satisfactory to the parties has been reached. 
the parties may thereafter terminate this Framework Agreement. 

of 

8. The Part ies’ Joint Petition to the State Water Resour ces Control Board . The parties 
have mutually accepted that. as m enhancement prognm the P r o p m  properly addresses public 

-9- 



trust values on the Kings River and is the most appropriate vehicle for balancing the competing 
needs and uses of the Kings River system while enhancing fish and wildlife resources associated 
with the Kings River. Without limiting the foregoing, in accordance with its responsibilities under 
Fish and Game Code Sections 71 1.7 and 1802. the Department believes that the Program 
establishes the proper vehicle to continue to conserve the public trust and to satis@ the 
obligations of the Association. its members and the District under F,$h and Game Code Section 
5937, the public trust doctrine and Water Code Section 13300. et sei. (the Porter-Cologne Water 
Quality Act). At a time to be determined by mutual agreement of the,parties. they will jointly 
petition the SWRCB to accept the Program and agree to hlly cooperate in and support the 
prosecution of that petition. The parties' joint petition to the SWRCB will request the SWRCB 
to issue such order(s) as are necessary to implement the Program. and will include a request that 
the SWRCB establish a schedule for providing the SWRCB with annual status reports on the 
progress of the Program. The joint petition will also include a request that the SWRCB order(s) 
expressly authorize the implementation of revisions in any feature or element of the Program 
adopted in accordance with the Adaptive Management Procedures upon notice to. but without 
further order of ,  the SWRCB. The Program and the Adaptive Management Procedures will 
automatically terminate upon the election of any party Xthe SWRCB declines to issue the 
order(s) described in this Section 8 and in Section 9 in a form satisfactory to all of the parties. 

9. Disposition ofthe Water Rights Complaints. The petition filed by the Parties pursuant 
to Section 8 w d  include a request for an order suspending processing of(rather than dismissing) 
the public trust complaint Bed by the Lower Kings River Committee. Inc.. et. al. on April 15, 
1991 relative to Kings River operations and all other slmiiar pending complajnts addressing the 
Kings River. Prior to preparing and filing such petition. the parties will jointly approach the 
complainants and request their joinder therein. The petition will request that the suspension on 
processing the pending complaints remain in eflect until the earlier of (i) the termination of this 
Framework Agreement. or  (ii) the issuance of an order by the SWRCB on a petition by a 
compiainant %ding one or more material but uncured breaches of ths Framework Agreement by 
any ofthe parties or (iii) the dismissal of all such complaints upon motion by one or more ofthe 
complainants. Upon the occurrence of any ofthe events described in clauses (i) or (ii) of the 
preceding sentence, the parties. or any of them. may petition the SWRCB to dismiss any or all 
such complaints on such terms and conditions as the petitioner(s) may deem appropriate. Should 
the processing of any such complaints be recommended by the SWRCB, it will be deemed an 
event permitting the parties to invoke the provisions of Section 7 of this Framework Agreement. 
The election of the parties not to seek dismissal of the referenced complaints will not be deemed 
to be their agreement with any of the allegations contained therein. 

10. CEO A Compliance. Notwithstanding any provision of the Framework Agreement or 
the Adaptive Management Procedures. all actions proposed as a part of the Program will be 
subject to any required compliance with the California Environmental Quality Act ("CEQA"). 
The Parties. in consultation where appropriate with the SWRCB. will determine whether and to 
what extent the entire Program requires (or might be subject to) programmatic CEQA 
compliance. and the Parties will thereafter analyze each project (as ciehed in CEQA) proposed to 
be undertaken as a part of the Program to determine what. if my. CEQA compliance is required. 
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11. Notwithsbnding any provision of this Framework Apxxtmt or any 
other aspect of the Program, n o w  set forth herein or therein will be construed as expanding the 
jurisdiction of the SWRCB or the Department beyond that provided by CaMbrnia law. 

. .  
12. This Framework Agreement and the Program may only be terminated 

( i )  upon the mutual consent of the parties. (ii) by a'non-defaulting party in the event of a defgult 
by any other party which remains uncured for 30 days after written notice of such defkdt to the 
dehulting party, or (Z) as otherwise as expressly provided herein. Wherever possible, the parties 
wiJl pursue remedies other than termination as the remedy of choice for issues, disputes, and 
dehults, and will utilize the dispute resolution mechanisms described in the Adaptive Management 
Procedures. In the event one or more of the parties elect to tenninate the Program and the 
Adaptive Management Procedures, such termination will become effective only after 180 days 
written notice to all parties. 

the date fist above written. 
IN WITNESS WHEREOF, the parties have executed this Framework Agreement as of 

KINGS RIVER WATER ASSOCIATION 

Chairman 

KINGS RIVER CONSERVATION DISTRICT 

C A L I F F A  DEPARTMENT OF FISH AND GAME 
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"Exhibit A" 
Aquatic Resource Enhancement Goals 

for the 
Lower Kings River and Pine FIat Reservoir 

Providing for Long-Term Aquatic Resource Enhancement: 

In August. 1994. the Kings River Water Association f i g s  River Conservation District and 
Department of Fish and Game jointly executed a Statement of Intent. regarding cooperation on 
fishery improvements within Pine Flat Reservoir and the lower Kings River. Among other 
commitments, the parties committed to: (i) support and pursue in an expeditious manner a 
cooperative program to improve and manage fisheries and aquatic habitat conditions; 
(ii) cooperatively seek and develop a broad scope of habitat improvement alternatives. 
emphasizing opportunities for voluntary conjunctive or sequential water uses for continued 
enjoyment of the full range of on-stream and off-stream beneficial uses; (iii) to minimize and. 
where possible, avoid adverse effects of any changes on the holders of water storage andor  use 
rights. and on the public who beneficially use the waters of the Kings River; and (iv) to co- 
sponsor projects and programs which further the purposes of the Statement of Intent. 

The following Aquatic Resource Enhancement Goals identifii a set of desired hture conditions. 
for the different segments of the Kings River watershed. They are intended to serve as initial 
"targets" for such projects and programs as may be undertaken. in furtherance of the Statement 
of Intent. They should not be interpreted as requirements or standards. but rather as general 
guidance for programmatic decisions. with respect to divergent opportunities that may present 
themselves today and in the hture. As such. they are Likely to be adjusted to reflect changing 
needs. opportunities and constraints. as tempered by experience. Retaining the flexibdity to adapt 
and refocus the program in this manner is considered desirable. for it increases the overall 
responsiveness and efficiency of the program. 

There are known inherent conilicts among and between these goals. which will require 
prioritization. Such decisions will need to consider the needs of the entire scope ofoff-stream and 
on-stream river users at the time. and impart proper balance. so as to minimize harm. In 
particular. the management of the river and its channels in a manner which provides safe passage 
of flood-waters was the fundamental purpose in constructing Pine Flat Dam and certain 
downstream channel impTovements. The maintenance and proper functioning of said flood 
management features shall therefore take precedence over these goals to enhance the fishery, to 
the extent it is necessary to protect life. health and property. 

It is acknowledged that portions of these initial goals may not be h l ly  realized to the satisfaction 
of everyone. Expectations in this process must. therefore. be reasonable. respecting the natural 
physical limitations imposed by the river and watershed. as well as the broad range of beneficial 
water uses. Finally. it is desired that aquatic resource enhancements proceed on a consensus 
basis; respecting the importance of communication and cooperation in the pursuit of these goals. 
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Cooperative Strategies: 

o Consider the natural variation in water availability when establishing flbw, temperatureand 
reservoir carryover storage targets. 

Cooperate in using high-quality, up-to-date scientific information and techniques to 
identrfy desired water flows, temperatures, habitat cbaracteriStics, and resew05 storage 
volumes andor the operations needed to provide them. 

o Work together to balance the needs of trout fisheries, native species and reservoir fisheries 
with the other on-stream and off-stream beneficial uses. 

Cooperatively identrfy fishery management objectives which take maximum advantage of 
opportunities for conjunctive and or sequential uses of water 

Use consensus as the primary tool for decision-making, regarding proposed aquatic 
reso uce  improvements. 

o 

o 

o 

Pkmuring Area Segments: 

A:  Pine Flat Reservoir: PG&E Kings River Powerhouse to Pine Flat Dam 

B: River Reach 1 : Pine Flat Dam to Cobbles Weir 

C: River Reach 2: Cobbles Weir to Fresno Irrigation District Weir 

D: plver Reach 3: Fresno I.D. Weir to Reedley Narrows Gauging Station 

E: River Reach 4: Re4dley Nmows Gauging Station to Peoples Weir 

F: River Reach 5 :  Peoples Weir downstream to Empire Weir No. 2 (at Highway 41) 



' : 

A: Pine Flat Reservoir 
Emphasis: AU-year mixed fishery opportunity 

A-I Maintain warm-water fisheries throughout the year. with sufficient year-to-year 
continuity to allow for trophy size fish to survive and support angling use 

A-2 Provide seasonally stocked catchable trout fisheries in Pine Flat Reservoir each year. 

A-J Consistent with other fishery priorities, beneficial uses and flood control 
requirements. seek to maintain a volume of cool and well-oxygenated water 
sufficient to support carryover "put-and-grow" reservoir trout fisheries from year to 
year. to support trophy fisheries in the reservoir and upstream 

AJ Manage and monitor non-native fishes to provide recreational angling, in a manner 
consistent with: (i) protection of native fish populations. (ii) the broadest public 
interest. and (iii) the provisions and requirements ofapplicable State and Federal 
laws and regulations. 

'4-5 Improve angler access. to the extent it can be accomplished: (i) without exercise of 
eminent domain authority, (5) consistent with public safety and private property 
rights. and (iii) without adversely affecting fishery andor riparian habitat values. 

xd W i t h  the constraints imposed by water operations and other fisheries goals. use 
reasonable efforts to manage water surface elevations in Pine Flat Reservoir to 
provide surface stability in warm-water fish spawning seasons. 

A-7 Within the constraints imposed by water operations and without creating a risk of 
hture endangered species conflicts. provide in-reservoir habitat improvement for 
warm-water fish. 

B: River Reach 1: Pine Fiat Dam to Cobbles Weir 

Emphasis: All-year high-yield trout fishery 

B-I Seek to cooperatively provide habitat that is conducive to trout fisheries; including 
appropriate levels of conjunctive stream flow. desirable temperature regimes. 
satisfactory food production. usable spawning substrates and other habitat 
characteristics. 

B-2 Utilize supplemental trout stocking to provide intensive recreational fishing, to the 
extent stocked fish do not damage natural trout populations which may be present. 
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B-3 

04 

B-5 

Manage and monitor non-native fishes to provide recreational angljng, in a mannet 
consistent with: (i) protection of native fbh populations, (ii) the broadest public 
interest. and (iii) the provisions and requirements of applicable State and Federal laws 
and regulations. 

Improve angler access. to the extent it can be accomplished: (i) without 'exercise of 
eminent domain authority, (u) consistent with public safkty and private property 
rights. and (iii) without adversely a6ecting fishery andor riparian habitat.'values. 

Improve riparian habitat. water shading and aesthetics to the extent possible: to be 
constrained by necessary channel capacity and maintenance for safe flood-water 
management. 

C: River Reach 2: Cobbles Weir to Fresno Irrigation District Weir: 

Emphasis: AZl-year premium-quality trout fishery 

C-I Seek habitat suitability and focused management (to include appropriate flows. 
temperatures. spawing substrates. cover and other habitat features) to promote 
continuous trout fisheries. characterized by trophy trout of older age-classes. 
Promote self-reproducing trout fisheries to the extent they can be maintained 
consistently with other fishery goals and Kings kver beneficial uses. 

c-2 Utilize supplemental fish stockmg on an as-needed basis to sustain or recover 
acceptable fishery quality: to the extent stocked fish do not compete adversely with 
naturally occurring populations. 

C-3 Develop and implement reduced-catch protective regulations to protect the self- 
reproducing trout stocks. 

c-t Provide habitat and management for native species to assure their continued survival 
within the Kings River system. 

C- j  Manage and monitor non-native fishes to provide recreational angling. in a manner 
consistent with: (i) protection of native fish populations. (ii) the broadest public 
interest. and (iii) the provisions and requirements ofapplicable State and Federal laws 
and regulations. 

c-6 Improve angler access. to the extent it can be accomplished: (i) without exercise of 
eminent domain authority. (E) consistent with public safety and private property 
rights. and (iii) without adversely affecting fishery and/or riparian habitat values. 

C-7 Enhance riparian habitat. water shading and aesthetics to the extent possible: to be 
constrained by necessq channel capacity and maintenance for s a k  flood-water 
management 

__I_. I 



D: River Reach 3: Fresno I .  D. Weir tu Reedley Narrows Gauging Station 

Emphasis: Native fish maintenance and management 
Opportunistic trout angling 

' .  

D- 1 

D-2 

D-3 

DJ 

D-5 

Dd 

Emphasize provision of habitat and management for native aquatic species to assure 
their continued survival in the Kings River system. 

Maintain warm-water fkh populations in seasons and locations where they currently 
exist: to the extent they do not adversely affect native aquatic species. 

Maintain trout fisheries on an opportunistic basis. in locations where. and in seasons 
or years when conducive water temperatures and flows can be provided. without 
adversely affecting water operations. other beneficial uses, or the achievement of 
other (i.e.. native transitional species) fishery goals. 

Utilize supplemental cool-season trout stocking on a prescriptive basis to enhance 
angling opportunities. 

Manage and monitor non-native fishes to provide recreational angling, in a manner 
consistent with: (i) protection of native fish populations. (ii) the broadest public 
interest. and (iii) the provisions and requirements of applicable State and Federal laws 
and regulations. 

Improve angler access. to the extent it can be accomplished: (i) without exercise of 
eminent domain authority, (ii) consistent with public safety and private property 
rights. and (iii) without adverseiy aecting fishery andor riparian habitat values. 

D-7 Enhance riparian habitat. water shading and aesthetics to the extent possible: to be 
constrained by necessary channel capacity and maintenance for safe flood-water 
management. 

E: River Reach 4: Reedley Narrows Gauging Station to Peoples Weir 

Emphasis: Native species maintenance and protection 

E- i  Emphasize provision of habitat and management for native aquatic species to assure 
their continued survival in the Kings River system. 

E-2 Maintain warm-water fish populations in seasons and locations where they currently 
exist. to the extent they do not adversely aEect native aquatic species. 

~ - 3  Maintain trout fisheries on an opportunistic basis. in locations where; and in seasons 
or years when conducive water temperatures and flows can be provided. without 
adversely aec t ing  water operations. other beneficial uses. or the achievement of 
other (i.e.. native transitional species) fishery goals. 
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EJ Manage and monitor non-native fishes to provide recreational angling, in a manner 
consistent with: (i) protection of native fish populations, (ii) the broadest public 
interest. and (iii) the provisions and requirements of applicable State and Federal Iaws 
and regulations. 

E-5 Improve angler access. to the extent it can be accomplished: (i) without exercise of 
eminent domain authority, (ii) consistent.tvifh public safety and private property 
rights. and (iii) without adversely aEecting fishery andor  riparian habitat values. 

~ - 6  Enhance riparian habitat. water shading and aesthetics to the extent possible; to be 
constrained by necessary channel capacity and maintenance for s a k  flood-water 
management. 

F: River Reach 5: Peoples Weir to Empire Weir No. 2 (at Highway 41) 

Emphasis: Native species maintenance 
Opportunistic warrn-water angling 

F-I Maintain habitat and management for native aquatic species to assure their continued 
survival in the f i g s  River system. 

F-2 Maintain and manage for native species and warm-water fisheries in periods of 
adequate water availability (i.e.. when normal conveyance of water to water rights 
holders provides instream flows ofsufficient magnitude. Flows will not be 
specifically provided to sustain these fisheries during periods when water is not 
released for other conjunctive purposes. due to extensive percolation losses below 
Peoples Weir and the impact of this excessive water demand on other beneficial uses. 
including other fishery purposes). Seek. where possible. to develop hture 
conjunctive downstream water uses to support these fisheries at improved levels. 

~ - 3  Manage and monitor non-native fishes to provide recreational anghg.  in a manner 
consistent with: (i) protection of  native fish populations. (ii) the broadest public 
interest. and (iii) the provisions and requirements of  applicable State and Federal laws 
and regulations. 

***** 
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"Exhibit B" 
Adaptive LManagement Procedures 

to be used in connection with 
The Kings River Fisheries Management Program 

THESE ADAPTIVE MANAGEMENT PROCEDURES have been developed by and 
between the Kings River Water Association (the ".Associationt'), the Kings River Conservation 
District (the "District"), and the State of Caiifornia represented by and through the Department of 
Fish and Game (the "Department"), whch are jointly referred to hereinafter as the "Parties" and 
individually as a ''Party.'' These Adaptive Managemenr: Procedures have been developed with 
reference to the following facts. findings and provisions, all ofwhich are a material part hereof; 
for the purpose of implementing a comprehensive program to enhance and maintain the fish and 
wildlife resources associated with the Kings River referred to as the "Kings River Fisheries 
Management Program" (the "Program"). These Adaptive Management Procedures wiU initially 
be employed to implement and manage the Program as described in that certain Framework 
Agreement between the Parties dated as of May IS, 1999 (the "Framework Agreement") to 
which these Adaptive Management Procedures are attached; provided. that it is the intent of the 
Parties that these Adaptive Management Procedures will be employed to implement and rnanage 
the Program as it may be modified over time. 

STATEMENT OF PURPOSE: 

As duly appointed representatives of the public interests in the Kings k v e r  and Pine Flat 
Reservoir. the Parties have developed these Adaptive Management Procedures and the Program 
in order to (i) advance what they have agreed to be the most reasonable  mi^ of ongoing beneficial 
uses of Kings River water. (ii) comply with all applicable laws and regulations associated with the 
use of Kings River water. (iii) hlly conserve the public trust in the fish. wildli3e and water 
resources associated with the Kings River. (iv) protect individual p r o p e p  and water rights. and 
(v) assure the economic and aesthetic well-being ofthe Kings River service area and. to applicable 
extent. the State. Therefore. the Parties have committed to advance. participate in. implement 
and defend the Proyram as implemented md managed in accordance with these Adaptive 
Management Procedures. 

These Adaptive blanagement Procedures are intended to establish ;f kamework for hture 
adaptive management of the lower Kings hver. and for cooperation among the Parties. the public 
and the California State Water Resources Control Board (the 3WRCB"). The Pro, *ram as 
described in the Framework Agreement. is intended to provide 'media te  benefits to the fish and 
wildlife resources of the Kings River while also instituting a detinitive process utilizing these 
Adaptive Management Procedures to pursue additional improvements over time. An unportant 
aspect of the Program will be ongoing dialogue and discussion between representatives of the 
Department. the Association and the District. Through that dialogue and discussion. elements 
might be added. deleted. modified or refined based on new information developed and/or as 
circumstances warrant. These Adaptive Management Procedures include the procedures for 
conducting that ongoing dialogue and discussion. 

ADAPTIVE IMXNAGEM ENT PROCEDURES: 

I. Mutual Values: 

In connection with the implementation and management ofthe Program in accordance 
with these Adaptive Management Procedures. the Parties will conform then actions to the 
following mutual values: 

a. The utmost value is placed on the development of  valid scientAc and technical 
information and the use and incorporation of that intomtion in the processes of developing 
implementing all aspects of the Program and making associated operational decisions. 

and 
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b. The Pro am will be implemented and managed using appropriate scientific methods. 
condu ted by q&ed person.net and to maintain the highest ot. professional ethics in developing 
and advancing scientific int'ormation and conciusions. 

c. The Parties mutually acknowledge each other's legitimate interests in the Kings River. 

d. The highest goal of the Program and these Adaptive Management Procedures is the 
cooperative pursuit of the most reasonable mix of uses ofthe limited Kings River water resource. 
recognizing: (il the longstanding and vested water rights of the historic users ofthat resource. (ii) 
the desirab&y ofmahtaining r&reational fisheries in Pine FIat Reservoir and in the Kings River 
below Pine Flat Dam. (iii) the desirability of maintaining the Kings River as a multi-s ecies aquatic 
resource. (iv) the practical. operational and economic limitations on the Parties and t f: ose they 
represent, and (v) the importance ofthe Kings River to the IocaL state and national economies. 
The Program will be pursued utilizing conjunctive water use and re-use whenever reasonable. 
prudent and feasible. 

e. The Parties mutually accept and represent the implementation and management of the 
Program in accordance with these Adaptive Management Procedures to constitute fir1 legal 
corn liance with all laws and regulations of the Umted States of America and the State o i  
C d o r n i a  and more specifically, to represent appropriate conservation of the public trust in the 
fishery resources of the lower Kings k v e r  and Pme Flat Reservoir. 

f. The Program is mutually held by the Parties to provide net overall enhancement of the 
trout tisheries of Phe Fiat Resemoir and the lower Kings River. .4s such. additional or improved 
features which may be added to the Program as *hitially described in the Framework Agreement in 
the hture. are considered as non-obtigatory enhancement measures. and their incorporation will 
depend on the development of mutually acceptable conjunctive water uses or other mutually 
agreed features. 

u The Parties believe that. whenever practical. real-time management should take 
precedesn'ce over prior agreed-to measures. as may be needed to react to immediate threats to the 
tishery or other emergency situations in a manner consistent with the goals of the Program. For 
purposes of these .Adaptive Management Procedures. "real-time management" refers to specific 
actions and activities undertaken in response to specific events or  as umque circumstances dictate. 
rather than on a programmatic or long-term basis. The Parties dso understand that real-time 
management is not ahays practical. especially when divergent interests attempt to allocate scarce 
water resources during emergencies. Nevertheless. the Parties will. in good faith. pursue efforts 
to engage in real-time management using the best available science and technology in connection 
with the Program. 

develop and be prepared to act on them. For example. in wet years. opportunities to import water 
into the Kings k v e r  Service k e a  for fisheries purposes will be explored and different (higher) 
flow regimes will be corqidered. In dry years. relaxition ofestabhshed standards will be 
considered if necessary to avoid unreasonable hardships on water users and/or to avoid depletion 
ofcold water resources in Pine Flat Reservoir. 

h. All Parties must be responsive to unique opportunities and/or hardships that might 

i. The Parties do not intend that fish screening or sirmlar projects will be a part of the 
Program. and the Depmment makes no %ding that hsh screens or simiIar devices are required at 
any point of diversion impacted by any element of the Program. The Department prefers to rely 
on the implementation ot the Program to address fisheries values potentially impacted by fish 
entrainment to the extent practicable. However. to the extent the Department is legally precluded 
from relinquishing its responsibility to make %dings. pursuant to State Fish and Game Code 
Sections 6 100 et, seq.. no such responsibility is relmquished hereby. 

. j. The Progfam entails a certain degree of risk. In the event of circumstances which result 
in the loss of my of the enhancements acheved. the Parties will diligently work to recover any 
lost improvements in the tishery through prescribed stocking oftrout. in kind. and other r n u t d y  
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agreeable activities. The Parties understand thaf any environmental enhancement p r o m  
involves unknowns. and the Parties will c o m t  themselves to working together to address issues 
as they arise. 

k. The Program is intended to be comprehensive in nature. Accordingly, it consists of a 
number of balanced and interrelated elements. none of which can be modzed 111 isolation The 
Parties therefore recognize that the Program is a " ackage" and that changes in any element 
thereof could necessitate revision or deletion of ot 1 er elements. 

II. Procedure%: 

a. Respecting the uncertainty inherent in the biologjcal responses of fish populations to 
any program of habitat enhancement, and changing human mterests and needs over time, the 
Parties intend the Program to be implemented on an adaptive management basis. As the Program 
proceeds. the Parties will monitor the physical and biological outcomes to objectively determine if 
the measures provided are effective, adequate andlor necessary. At any t h e ,  changes may be 
made to any as ect of the Program subject to mutual agreement of the Parties and in accordance 
with the proce B ures contained herein, to reflect available fishery limiting factor analysis, species 
status intormation. and real-time management needs. In addition, the Parties will actively and 
diligently pursue new operational opportunities (such as water exchanges) which have potential to 
result in- further conjunctive, step-wise aquatic resource benefits of mutual benefit. 

b. The Parties mutually recognize the need to assure that in the long-term process of 
making adu@w munagemenf amendments to the Program ii) the rights of all parties will remain 
protected. (u) the reasonably intended benefits will accrue to the fishery. (Z) the maximum 
efficiency in cost will be practiced and (iv) reasonable beneficial use of the Khss River water 
resources will continue to occur. To provide such assurmce. the Parties will driigently adhere to 
the procedures outlined herein. for making amendments to the Program and its attendant 
elements. and for guiding implementation decisions. 

c. Whlk it is not the intent ofany ofthe Parties to eliminate any feature ofthe Program considered by any other Party to be essential for the protection or management ofthe Kin, (7s k v e r  
&he? or ecosystem. it is probable that some program re-direction may occur in response to new 
scientific information and/or experience. Fishey enhancement features which are not cost eifective may be re-confomed into alternative measures or ehinated alto, (Tether. based on a 
consensus ofthe Parties. in the manner described herein. 

111. Adautive blananement Decisions: 

I t  is the policy of each of the Parties that voluntary efforts to improve and enhance the 
fisheries ofthe Kings River should be ongoing and consistent with the need for reliability and 
certainty of  h g s  River water supplies to downstream water rights holders. Although the Parties' 
joint scientific program has identified numerous opportunities for initially modifying water uses in 
a manner that benefits thq created tail-water trout hsheries and other native fish populations. it 
cannot be redicted whether existing on and off-stream water uses will continue. or how they may change. T e Parties also cannot predict biological responses. legal chan, ues. or human 

us River waters and/or its demographic changes which may place changing demands upon the Kin, 
fish populations. The Parties therefore recognize the need for any long-term program of fishery 
improvements to be tlexible. and to adopt adaptive management strategies whenever practical. 

R 

,Accordingly. the Parties agree that the Technical Steering Committee (defined below), 
under the direction of  the Executive Policy Committee (also defined below) will engage in regular 
evaluation of each project or element of the Program to determine whether it should be retained. 
eiirmnnted. auurnented or revised. a11 with a view to reking. the Program to include the most 
reasonable goals and effective measures practical. The Part~es understand that as each new 
project or  element is undertaken. adequate time must be allowed to monitor its results and to 
assess its impacts. The Parties intend for the process ofimplementntion. followed by monitoring, 
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followed by evaluation and refinement to be ongoing and a central feature of the Program 
implemented in accordance with these Adaptive Management Procedures. 

N. Procedures for Adau t ive Mananemenf : 

A. Technical Steerin? C 0mtt ee (TS C ) :  

1. TSC Membership: 

The Parties will participate in a three-member Technical Steering Committee (TSC), 
composed of one member representing each Party. Each Party will have responsibility to appoint 
its remesentative. who must have aDDroDriate aualifications in either Natural Sciences or 

TSC members will a& be' in a cipacity to supervise or direct the work of the 
of the Party which they represent. The cost of maintaining each respective member 

will be borne by the individual appointing authorities. Meetings of the TSC will be conducted as 
needed. without public notice, at such times and places as the members of the TSC agree. Except 
as otherwise directed by the Executive Policy Committee (defined below and hereafter referred to 
as the "ExCom"), meetings need not be open to the public. 

2 .  TSC Role: 

a. The TSC will provide oversight regarding all joint science undertaken by the Parties as 
a part of the Program. While each Party will retain &ect supervision authority over its 
participating member. the TSC will consider and decide. as one body. on the scope. extent. 
methods and participation regarding needed joint scientific work. The TSC will also review 
scientific outputs and reports as produced by the scientific stags of each participating Party, and 
arrange for outside peer review of results. as appropriate. 

b. The TSC will review available science and recommend in writins! to the ExCom: 
(i) changes in the biological monitoring programs. (ii)  amendments to the I%ogram. 
(iii) engineering studies. (iv) budgeting of  the biological or technical work. (v) scheduling 
expenditures under the Program. (vi) new management concepts. features. or needs. (vu) 
constructed features andor (viii) any other changes. features. or issues requiring ExCom 

of 
new 

approval. 

c. Through the Parties' respective members. the TSC will participate closely with the 
techrucal and environmental staffs of the Parties. to assure commonality to the work programs 
undertaken. It  will be the responsibiiity ot'each TSC member to communicate to the other TSC 
members about scientific programs that are ongoing. between and among the Parties. and to assure 
t h t  broad technical and scientific review is appropriately applied. so as to ensure general 
credibility to the scientific programs and efforts. 

d. Upon request of any member of the ExCom specified TSC members will attend the 
meetings of the ExCorn and report to said ExCom both verbally and in writin on the progress. 

preparation of formal or  informal reports of the technical programs of the respective Parties. to 
the extent said reports have relevance to the Program. 

such technical support materials as the ExCom may request. s needed for the conduct ofthe 
business of either Committee. tn the event such requests or assignments represent conilicts 
between the joint and separate roles and rights ofthe Parties. the ExCom will be made 
immediately aware and will decide said issues in accordance with the procedures below. 

scheduled meetings. will be regarded as preliminary information and internal memoranda ot the 
separate Parties originally generating the *hiomtion. until said information becomes finalized and 
approved in writing by the ExCorn acting as ajoint body. None of such materials will be released 

problems and results of  the scientific programs. The TSC will request. throug a its members, 

e. The TSC will comply with work or reporting requirements of the ExCorn and produce 

f. .A11 proceedings andor writings of the TSC. as well 3s any witten minutes ofreplarly 
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by the individual Party or Parties responsible for the generation of the material without ExCom 
ap roval. The TSC members. and their accountable technical personnel. will therefore make no 

finalized and approved by the ExCom. 
vo P untary public comments about the results of technical studies or transactions. until they are 

3. TSC Decisions and Technical Disagreements: 

The TSC will decide. as one body. on recommendations or requests to be d d e  to the 
ExCom. .A full consensus (i.e.. one hundred percent consensus) is required to transact the TSC 
business. .U reports. recommendations and other actions of the TSC wiU require unanimous 
approval of the three TSC members. 

4. Separate Supervision of Technical-Scientific StafE 

The Pro ram will have no scientifk or technical staff, except through the participation of 
the personnel o B the respective Parties or as the Ex Corn unanimously agrees. As such. each 
Party will retain separate and independent supervision and direction of its respective personnel. 
and will not be obhgated in any way to corn r o d e  said supervision on behalf of any TSC or 

schedule. train, admonish. direct. re-direct. correct or otherwise affect the work of my other 
individual Party's personnel. regardless of TSC representation. '4s such. no liability €or said 
personnel or its direction is to be shared as a product of these .4daptive Management Procedures. 

other joint action. Neither a Party nor the Tp SC will possess authority to supervise. assign. 

B. Executive Policy C o r n  'ttee (ExCom'l: 

I .  ExCom Membership: 

The Parties agree to participate in the ExCom. Each Party will be allowed one member of 
the ExCom. to consist o f a  blanagerial-leve1 person. designated by each respective Party. In most 
cases. these would consist of the Regional Manager. representing the Department: the 
Waterrnasrer or Assistant Watermaster of the Association: and the General Manager or Assistant 
General Manager ofthe District. 

The Parties acknowledge that they cannot deiegare general authorit) to their respective 
ExCom members to bind the Parties on decisions made by the ExCom untii each decision is 
reviewed by such Party. Therefore. each appointing Party retains hll  authority over its respective 
ExCom member's involvement in ExCom business. and each ExCom member wiIl receive the 
required authorizations &om hisher appointing Party prior to casting a vote on the ExCom. A n y  
Party may replace its ExCom member. or requre advance a proval of any vote to be cast by said 

appointing Party. 
member. The cost of supporting each Party's participant w iE be b o n e  by the individual 

2. ExCorn Decisions: 

a. All decisions 0 ;  the ExCom will be by full consensus (i.e.. one hundred percent 
consensus among the voting Parties and entities). This creates a veto power for each voting 
member. which is agreed to be necessary to encourage and preserve partnership among the 
Parties. At the request of any member. any decision may be reasonably continued to enable that 
member m opportunity to seek direction &om his or her appointing authority, prior to casting a 
vote. tn the event ofemergency decisions. all parties will expedite such continuations in good 
faith. to prevent damage to my Party or individual. or to the fishery. 

b. In the event the ExCom cannot reach a full consensus on anv issue. it has  the following 
options: ( i )  not decide the issue. or (ii) continue the issue. to allow additional information to be 
developed. or (iii) change or m e n d  the proposal or issue. If  none ofthe foregoing options results 
in hll consensus. the Parties will jointly engage a mutually agreed upon mediator m a good faith 
effort to achieve conse~~sus. 



3. Roles of the ExCom: 

a. The ExCom will be the only appropriate authority to review and adopt proposed 
amendments either to these Adaptive Management Procedures or to any other element ofthe 
Program. The ExCom WLU review proposed amendments and make decisions whether to adopt. 
modrfy. or  reject said amendments. On elements previously approved by,the SWRCB. the 
SWRCB will be consulted prior to making amendments or modifications. and my required 
SWRCB approvals will be diligently pursued. However. the ExCom may not undertake any 
amendment which is inconsistent with any substantive recommendation made by the TSC in the 
absence of overriding factors specifically described by the ExCom. This is intended to assure the 
professional-scientific fidelity and credibility of the Program. The ExCom may initiate 
amendments. by requesting the TSC to develop and propose them in technically sound form. 
Similarly. any individual Party may initiate amendments through its TSC member directly. 

b. The ExCom will be the finai decision and approval authority for any expenditures of 
moneys made available for use in the Program Proposals for expenditures may originate fiom 
any source. The Parties anticipate that all such proposals will be evaluated as part of an 
operations planning process to occur each year with public participation. .Any Party or member of 
the public will be emitted to advance proposals for inclusion in such planning process. Prior to 

such proposals will be based on t e best scientific and technical information available at the time. 
in balance with the public interest. as may be determined by the ExCom. Any proposal advanced 
as a part of the annual planning process will include (i) a description of the intended action. (ii) the 
expected benefits and the timetable for the accrual of said benefits. (iii) an analysis of aiternative 
actions. and (iv) the most precise estimate of the cost of the proposal available at the time. Upon 
receipt of a proposal. the ExCom may consider alternative approaches. diEerent ~iming, and 
various hnding options. It may accept or reject any proposal. provided that if the proposal is for 
a project or activity previously approved by the SWRCB. the ExCom may not reject the proposal 
outright absent first obtaining approval of the SWRCB. and must instead seek satisfactory 
revision of' such proposal consistent with the applicable SNRCB approval. 

Program: however. the ExCom may not undertake any such amendment or restructuring of said 
goals which are inconsistent with any substantive recommendation made by the TSC in the 
absence ofoverriding factors specifically described by the E.uCdrn. This is intended to assure the 
professional-scientific fidelity and credibility of the adopted goals. However. the ExCorn m y  
initiate amendments. by requestins the TSC to develop and propose them in techrucally sound 
form. Similarly. any Party may intiate amendments through its TSC member directly. On 
features previously ap roved by the SWRCB. the SWRCB will be consulted prior to making 

R consideration by t ! e ExCom all roposals will be evaluated by the TSC. ExCom consideration of 

c. The ExCom will be the h a 1  approval authority for amendments to the goals for the 

amendments or modi K cations. and any required SWRCB approvals will be diligently pursued. 

d. The ExCom will direct the TSC's actions, and will receive any and all TSC-endorsed 
work products. reports and recommendations. The ExCom will hold the TSC jointly accountable 
to meet deadhes and to provide the materials and reports requested. The ExCom members will 
exercise their separate authorities, as needed. to hold their individual TSC appointees and 
technical support personnel accountable for timely completion of the ExCom's assi, mrnents. 

e. The handling of scientific and technical dormation and products will be considered 
sensitive. and be undertaken in the most rofessional. ethical manner possible by all Parties. The 
Excorn will be the sole dispensap of tec!&ucal information which it requests tiom the TSC. or 
which is produced by the TSC o eratiny as a committee. All technical materials and/or 

its members will not suppress approval o t technically valid or "best-avalable" infbrmation. if said 
int'ormation is a contributing part  of any interpretation o f  the nerds of  the fishery resource. or if it 
represents any  reasonably available remedy to a perceived or acknowledged fishery problem. 
Conversely. but consistent with all applicable laws. the ExCom will not Jispense or  provide to the 
public any technical product which has been rejected by the TSC. as either prelknhuy. 
mcomplete. inaccurate. or misleading. Reyardmy decisions to dispense ExCom-requested 

information will be regarded as s raft and preliminary. prior to ExCom approval. The ExCom or 



technic4 ird?ormation. the ExCom or its members have the following options: (i) approve and 
dispense the information. (u) request additional supporting information (57 return the product to 
the TSC for reconsideration or (iv) release the products or information. with an accompanying 
ExCom statement resarding its Limitations. .U California Public Records Act requests or Federal 
Freedom of Inibrmatron Act requests must be addressed to individual ExCom members (persons), 
acting through the Parties' separate jurisdictions. For this purpose. the ExCom will not be 
regarded as 3 governmental entity. The TSC information and other ExCom materials will be 
released in accordance with any and aU pertinent stanhtes and doctrines of law. 

f. It is the mutual desire of the Parties to involve members of the public in the 
implementation and development of features of the Program. Therefore, the ExCom will engage 
in public awareness and education activities relative to the Program and provide regular 
opportunities for representatives of affected sectors of the pubtic to propose, review and comment 
re arding all relevant aspects of the Program and its implementation. All meetings of the ExCom 

be open to the ubhc. and members of the public will be provided an opportunity to address 

be the primary public liaison for the Program, and will therefore convene noticed public meetings 
as often as necessary, but at least once per calendar year. for the purpose of maintaining contact 
and communication with the interested public. In the notice of said meetings. the ExCom may 
elect to accept public comments and input. or may designate the meetings informational. at which 
only Dublic auestions will be received and resuonded to. In either case. the ExCom will make 

the ExCom at regu P ar intervals on issues within the jurisdiction of the ExCom. The ExCom will 

e v 6 ~  effort to record the public input accuraiely and to take appropriate actions of record. based 
on any received information. Al l  such ExCom meetings will be conducted substantially in 
accordance with meeting notices. 

The ExCom or its members mav elect to contact the general public at large. or any of the 
separate and particular entities comprisbg said public. in order to provide or gather inibrrnation. 
This may be through meetings. questionnaires. letters. or other media of the ExCom's choosing. 
Such queries or presentations will be the result of formal ExCorn decisions. and the results will be 
reported to the public at the next subsequent ExCom meeting. 

The ExCom may request the TSC members. or others. to attend any noticed public 
meeting for the purpose of providing clarfication and intomation. or to collect pubtic input. as 
may be needed in TSC direction. 

- 

g, The ExCom will maintain a liaison with the s taEmdor  appointees ofthe SWRCB for 
the purpose ofint'orming them of the progress and performance of the Program. The ExCom will 

accountable to meet any and all deadlines for such information. as the SWRCB may impose. 

which will be undertaken in accordance with Section IV.B.2. 

. be responsive to requests for information made by the SWRCB or its staff. and will be 

h. The ExCorn will be the seat of resolution of any and all disputes among the Parties, 

4. ExCorn Reguiar Meetings: 

In addition to the meetings held for purposes of receiving public input described in 
Section IV.3. the ExCom will meet as needed. but not less than three times per calendar year, in 

ublic regular session. to consider proposals from the TSC. or to consider actions recommended 
!y the public. The ExCom may elect or appoint an executive officer. who may be an ExCom 
member or a mutually agreed designee. Said officer will assist the ExCom by preparing agendas. 
noticing meetings. arranging locations and dates. conducting meetings. maintaming a record of 
proceedings. overseeing preparation of Executive Summary information by the TSC or its 
members. and performing other duties as the ExCom may require. 



. , , .  

5. ExComMembers' Joint and Separate Rights: 

ExCom members, by their requked qualifications will have acknowl ed combined roles: 
( i )  The role of ExCom m e m h ,  and (5) the role as managers of the Mvid 3 Parties. These 
Adaptive Management Procedures make no requirement or sition that any assignment or 
appoixxtment to any committee associated with the Pro-?$(&pose undue limitations upon 
the role of Parties in mamgbg their separate interests. The Parties' individual rights to obligate 
their managers and/or personnel to pdrticular positions or policies remain unabridged by thelr 
participation in the Program or these Adaptive Management Procedures. All rights of the 
separate Parties are hereby retained. 

**** 

-25- 



L 

Season 

Oct 1 - Nov. 
15 

NOV. 16 - 
March 3 1 

April 1 - 
Sept. 30 

Exhibit "C" 

Total Flow at Minimum .Minimum Water Required 
Piedra Flow in Flow to Divertable in Flow Over 

Dennis Cut Fresno ChinaSlough Fresno Weir 
Weir 

100 5 95 10 40 

100 5 95 5 45 

100 5 95 15 35 

Kings River Fish FIow Requirements 
and Division of Flow Downstream 

(in cubic feet per second) 

The Total Flow at Piedra is the "Kings River For Distribution" as published in the Kings River 
Water Association Watermaster Report. At least 50 cfs of the Total Flow at Piedra shall originate 
at Pine Flat Dam. This flow may be altered as necessary to facilitate monitoring. construction of 
Program features. flood control activities of the Corps of Engineers. or other actions of overriding 
importance approved by the Ekecutive Policy Committee. This flow may also be altered on an 
adaptive management basis by the Executive Policy Committee to address temperature 
considerations. provided that increases in Total Flow at Piedra to provide desired temperatures 
will be accompanied by offsetting reductions in Total Flow at Piedra. or other accommodations as 
determined by the Executive P o k y  Committee. at the earliest practicable date. 

The Mnimum Flow in Dennis Cut is for instream fishery purposes and shall be at least 5 cfs at all 
times. None of that flow will be diverted in the Aka Canal. When diversions into Dennis Cut 
exceed 5 cfs and as a result the blinimum Flow to Fresno Weir would be less than 95 cfs. there 
shall be an additional release kom Pine Flat Dam to ensure that the Minimum Flow to Fresno 
Weir is maintained at 95 cfs. 

The MYiinimum Flow to Fresno Weir is the Total Flow at Piedra less diversions above Fresno Weir. 

The Water Divertable in China Slough is the m a x h u m  portion of the >linimum FIow to Fresno Weir 
that may be diverted in China Slough (all of which is diverted via the Consolidated Canal). Any 
diversions into C h a  Slough in excess of the Water Divertable in China Slough will not be included 
in or credited against the Required Flow Over Fresno Weir. 

The Required Flow Over Fresno Weir is the minimum portion ofthe hlinimum Flow to Fresno Weir 
that should arrive at the Weir and not be diverted in the Fresna Canal. Consolidated Canal or in 
China Slough. Appropriate tlow measurements shall be made to ver@+ that the Required Flow Over 
Fresno Weir is present. Unavoidable measurement m o r s  within accepted industry standards will not 
be deemed violations o f  the standards described above. .4ny short-term operational deviation 
al€ecting Required Flow Over Fresno Weir will be reviewed by the Executive Policy Committee as 
soon as reasonably possible after the occurrence and determined to either be reasonable under the 
applicable circumstances (and therefore not a violation of the standards described above) or 
unreasonable (in which case remedial measures will be developed where appropriate). 

Rates ofchange of flow at low river stages shall be governed by Section 1(g) ofthe Framework 
Agreement to which this €.dubit C is attached. 

**** 
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Kings River Fish Flow Goals 
For Implementation by October 1.2005 

By October I. 3005. and subject to Section l(e) of the Framework .Agreement to which this 
‘ .  Exhibit D is attached. the members of the Association will dili ently endeavor to increase the 

Minimum Flow to Fresno Weir (as defined in E.uhibit C) as fo ows. subject to any adjustments by 
the Executive Policy Committee implemented pursuant to the Adaptive Management Procedures: 

For each water year (defined as October 1 through September 30) that Kings River 
moE exceeds 2.100.000 acre feet. the hhirnum Flow to Fresno Weir will be at least 
250 cubic feet per second for one “enhanced minimurn flow period” be inning on the 
date the blinimum Flow to Fresno Weir would otherwise have fallen be H o w  250 cubic 
feet per second through the next March 3 1. 

For each water year (defined as October 1 through September 30) that Kings River 
runoff exceeds 1555,000 acre feet. but is less than 2.100,OOO acre feet. the bIinimum 
Flow to Fresno Weir will be at least 130 cubic feet per second for one “enhanced 
minimum flow period” beginning on the date the h4m.imu.m Flow to Fresno Weir would 
otherwise have fallen below 130 cubic feet per second through the next March 3 I .  

For each water year (defined as October 1 through September 30) thar Kings River 
runoEis 1.555.000 acre feet or less. instream flows for fisheries management will be 
governed by E.hbit C. 

ug ‘ .  
‘ 

. 

1. 

2. 

3. 

4. Each ”enhanced minimum now period” described 
during, or w i t h  five years after the water year in 
applicable tlows occurs. 

in Sections 1 and 3 may be 
which the runoff requiring 

before. 
the 

5 .  Notwithstanding the provisions of Sections 1 and 3. the Minimum Flow to Fresno Weir 
resulting kom a water vex described in Section 3 may be increased during an enhanced 
minimum klow period &om 130 cubic feet per second by up to 60 cubic feet per second 
at the election of the Kings River Water Association. Provided such increase is 
maintained for the entire enhanced minimum tlow period. the members of the 
Association will receive a “credit .* for the mount  of the increase which may be applied 
against the tlows required during m enhanced minimum flow period described in Section 
1 of this E h b i t  D. By way of example. if the Kings River Water Association elected to 
increase the Minimum Flow to Fresno Weir from 130 cubic feet per second to 175 cubic 
feet per second in a minimum flow period described in Section 3. it would be entitled to 
reduce Minimum Flow to Fresno Weir from 350 cubic feet per second to 205 cubic feet 
per second during the next minimum flow period described tn Section 1. 

6 .  The minimufi, portion of the Total Flow at Piedra (as defined in E.uhibit C) which will 
originate at Pine Flat Dam during enhanced minimum flow periods described in Sections 
1 and 3 of this E.xhibit D. and other permitted distributions md diversions of the tlows 
provided for in Sections 1 and 9,. will be determined by the Executive Policy Committee. 
All such determinations will be made before any of the enhanced tlows described in 
Sections 1 or 3 will be provided by members ofthe .Association recognizing that such 
determinations must accommodate the proyram(s) utilized by the members of the 
Association to develop the water to provide the enhanced tlows described in Sections I 
and 2. 



ement basis by the Executive Policy Committee to address t 
=om provided tbat any increws in ~ o t a l  now at Pi*Z?EE2E&n How to 

reductions in Total Flow at Pi*- Flow to Fresno Weir. as 
priate, or other accommodations as determined by the Executive Policy 

a t t e e ,  at the earliest practicable date. 

Rates of change of flow at low river 
Framework Agreement to which this % E, 'bit D is attached. 

F m o  Weir to provide desired t winbeaccompani~byofF3etting 

8. es will be governed by Section l(g) of the 
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Multi-species Benefits of the pine Flat Dam 
Multilevel Intake Structure 



Multi-species Benefits of the Pine Flat Dam Multi-Level Intake Structure 

Location Benefitted 

Rainbow Trout 
0. mykiss 

Kokanee Salmon 
0. nerka 

Silver Salmon 
0. kisutch 

Chinook Salmon 
0. tshawytscha 

Brown Trout 
Salmo trutta 

Golden Trout 
0. aguaboinita 

Brook Trout 
S .  fontinalis 

Arctic Grayling 
Thymailus arcticus 

Kings River above PFR' 

Kings River below PFR 

Within PFR 
L. 

Rare or absent throughout system 
(Introduced historically) 

Rare or absent throughout system 
(Introduced historically) 

Introduced into PFR 
Migrates from PFR upstream. 

Kings River above PFR 

Kings River below PFR 

Rare or absent throughout system 
Occasional fish may appear, 
emigrating from upstream 
headwaters. 

Stocked into lower Kings River 
Occasional fish may also appear, 
emigrating from upstreani 
headwaters. 

Historically u tisuccessful ly 
introduced. No Iongcr present. 

Benefits Created by Multi-!eve1 Intake Structure (MLI) 

Improved cold water habitat in PFR improves over-summer survival in PFR for upstream migrants. 

Improved cold temperature regime. MLI relieves temperature stress periods in all years. 

Improved cold water volume in PFR promotes better over-summer survival. 

Same benefits as Rainbow Trout. 

Same benefits as Rainbow Trout. 

Improved cold water volume in PFR promotes better over-summer survival. 
Improved cold water habitat in PFR improves over-summer survival in PFR for upstream migrants. 

Improved cold water habitat in PFR improves over-summer survival in PFR for upstream migrants. 

Improved cold iemperature regime (The MLI relieves temperature stress periods' in all years). 
Brown t r w i  have been periodically stocked as eggs or juveniles into the lower Kings River. The 
summer tenipcrattire regime is usually too warm to enable ovarian development for normal fall 
reproduction. 'l'lie MLI will improve those conditions. Brown trout are currently present on a put 
and-gro\i hi>is. 

Same bene fits as rainbow trout (if present). 

Same bcnefits and  limitations as brown trout. 

Same b e n r ~ t i i ~  'I\ Rainbow frout (if present) 

' Pine Flat Reservoir 



Kern Brook Lamprey 
Lampetra hubbsi 

Pacific Lamprey 
Lampetra tridentata 

Largemouth Bass 
Micropterus salmoides 

Spotted Bass 
M. punctulatus 

Smallmouth Bass 
M. dolomieui 

Native to entire system below 
1,500 m. elevation. Now present: 

Kings River above PFR 
PFR (probably as larvae) 
Downstream of PFR 

Native to entire system below 
1,500 m. elevation. Now present 
(and rare) only within lower King 
River 

Downstream of PFR 

Downstream of PFR, below 
Fresno Weir. 

-. 

Within PFR 

Occasionally above PFR for a 
short distance upstream of PFR 

Downstream of PFR, below 
Fresno Weir. 

Within PFR 

Occasionally above PFR for a 
short distance upsiream of PFR 

Downstream of PFK. below 
Fresno Weir. 

Within PFR 

Same benefits from MLI as rainbow trout. 
Better cold water management will benefit over-summer survival and upstream /downstream dispersal. 
Better cold-water management will benefit reproduction and survival of this desirable native species. 

Better cold-water management will benefit reproduction and survival of this native species. 

Distribution could be reduced by operation of MLI. This would be beneficial, gjven Largemouth Bass 
populations are introduced (albeit popular) and have adverse effects on native ‘species. Colder water 
would discourage LMB reproduction and potentially move the population further downstream. 

This is a popular introduced gamefish which will be benefitted in the reservoir by enabling higher water 
levels to be maintained at critical times. (Better thermal mixing at the outlet will conserve water 
without need to draw the reservoir down so substantially). 

Benefits would be inconsequential, given the small and seasonal distribution of LMB above PFR. 

Distribution could be reduced by operation of MLI. This would be beneficial, given Spotted Bass 
populations are introduced (albeit popular) and have adverse effects on native species. Colder water 
would discourage SPB reproduction and potentially move the population further downstream. 

This is a popular introduced gamefish which will be benefitted in the reservoir by enabling higher water 
levels to be maintained at critical times. (Better thermal mixing at the outlet will conserve water 
without need to draw the reservoir down so substantially). 

Benefits would be inconsequential, given the small and seasonal distribution of LMB above PFR. 

Distribution could be reduced by operation of MLI. This would be beneficial, given Smallmouth Bass 
populations are introduced (albeit popular) and have adverse effects on native species. Colder water 
would discourage SMB reproduction and potentially move the population further downstream. 

This is a popular introduced gamefish which will be benefitted in the reservoir by enabling higher water 
levels to be maintained at critical times. (Better thermal mixing at the outlet will conserve water 
without need to draw the reservoir down so substantially). 

Benefits would be inconsequential, given the small and seasonal distribution of LMB above PFR 
2nd the eurythermal nature and migratory behaviors of SMB. 



Green Sunfish 
Lepomis cyanellus 

Bluegill Sunfish 
Lepomis macrochirus 

Redear Sunfish 
Lepomis microlophus 

Warmouth Sunfish 
Lepomis gibbosus 

Black Crappie 
Pomoxis nigromaculatus 

White Crappie 
Pomoxis annularis 

White Bass 
Morone chrysops 

Striped Bass 
Morone saxitalis 

Sacramento Perch 
Archoplites interruptus 

Channel Catfish 
Ictalurus punctulatus 

White Catfish 
lctalurus catus 

Same as smallmouth bass 

Same as smallmouth bass 

Same as smallmouth bass .. 

Same as smallmouth bass 

Same as smallmouth bass 

Same as smallmouth bass 

Within PFR (introduced - rare) 

Historically introduced into PFR 

Present in Mendota Pool, James 
Bypass, Crescent Weir and other 
downstream waters. Periodically 
invades lower Kings River 
upstream to Army Weir. 

Native to Kings River at low 
elevations. 

Periodically stocked into PFR. 
Present in lower Kings River at 
lower elevations. 

Periodically stocked within PFR 
Present within lower Kings River 
in lower elevations. 

Same as smallmouth bass. 

Same as smallmouth bass. 

Same as smallmouth bass. 

Same as smallmouth bass. 

Same as smallmouth bass. 

Same as smallmouth bass. 

Species was unlawfully introduced into PFR. It has serious potential to adversely affect downstream 
fisheries in the Kings River, San Joaquin River and Delta. Management is to eliminate this species. 

MLI will potentially help reduce white bass populations, by allowing better water temperature 
management, both in PFR and better control of temperatures at the outlet facility (to limit survival). 
Colder downstream temperatures will discourage white bass from surviving to migrate downstream. 

Not now present. 

No effect fi-om MLI. 

No longer present. 

No effect from MLI. 

Will benefit from better PFI1 water level management and temperature management due to M1.1. 
No effect from MLI. 



Brown Bullhead 
Ictalurus nebulosus 

Black Bullhead 
Ictalurus melas 

Threespine Stickleback 
Gasterosteus acculeatus 

Sacramento Sucker 
Catostomus occidentalis 

Hardhead 
Mylopharodon conocephalus 

Sacramento Pikeminnow 
Ptychocheil us grandis 

Sacramento Blackfish 
Orthodon microlepidotus 

Historically introduced into lowe: 
Kings R. Present at low elevation 

Present within PFR 

Historically introduced into lowei 
Kings R. Present at low elevation 

Probably present within PFR 

Below PFR in lower Kings R. 

Below PFR in lower Kings R. 

Within PFR 

Upstream of PFR 

Below PFR in lower Kings R. 

Within PFR 

Upstream of PFR 

Below PFR in lower Kings R. 

Within PFR 

Upstream of PFR 

Below PFR in  lower Kings R. 

Within PFR 

Upstream of P I X  

No effect from MLI. 

Will benefit from better PFR water level management and temperature management due to MLI. 

No effect from MLI. 

Will benefit from better PFR water level management and temperature management due to MLI. 

Will benefit from cooler temperature management afforded by MLI. 

Will benelit from cooler temperature management afforded by MLI. 

Populations seasonally use cool water strata of PFR as a winter habitat, then migrate upstream to 
reproduce in tributary streams. Cooler water management in PFR will benefic this native species. 

Seasonal migratory populations of this transition zone fish will be benetitled b! cooler water 
management and higher water levels in PFR. 

Will benelit from cooler temperature management afforded by MLI 

Populations seasonally use cool water strata of PFR as a winter habltai. tlicii migrate upstream to 
reproduce in tributary streams. Cooler water management in PFR K 1 1 1  benefit t h r b  native species. 

Seasonal migratory populations of this transition zone fish will be bcnetitwd b! cooler water 
management and higher water levels in PFR 

Will benefit from cooler temperature management afforded by MLI 

Populations seasonally use cool water strata of PFR as a winter I iablw.  tlicli ni ig tCi ic  upstream to 
reproduce in  tributary streams. Cooler water management in PI'R i l l  heiicslii i l i ~ \  native species. 

Seasonal inigratory populations of this transition zone fish will be l w i i ~ ~ l i i i c ~ i  h! L.ooler water 
managenwnt and higher water levels in PFR. 

Occasionill or absent. Where present,will benefit fiom cooler tcinlxt'ititrr'c i l ~ i i ~ ~ ~ i ~ L ~ ~ ~ i ~ w i  due to M1.I 

Populations seasonally use cool water strata of PI'R as  a winter I i i ~ h i ~ ~ i  I I ~ C Y I  l l l t b ' ~ . t i e -   pire ream to 
repr'oducc i n  tributary streams. Cooler water maiiagcnieni in  1'1 I<  \ \  1 1 1  h L S i i L , t i i  I I I I ,  ~i'iii\ c' species. 



Hitch 
Lavinia exilicauda 

Thicktail Chub 
Hila crassicauda 

Tule Perch 
Hysterocarpus traski 

California Roach 
Hesperoleucus symmetricus 

ca rp  
Cyprinnus carpio 

Goldfish 
Cyprinnus auratus 

Riffle Sculpin 
cottus gulosus 

Prickly Sculpin 
Cottus asper 

Threadfin Shad 
Dorosonia petenense 

Golden Shiner 
Notemigonus chrysoleucus 

Below PFR in lower Kings R. 

Within PFR 

Now extinct (Historically 
common in lower Kings River) 

Now exfirpated from Kings Rivei 

Below PFR in lower Kings R. 

Upstream of PFR in tributaries 

Present throughout system 
below PFR inlet. 

Present throughout system 
below PFR inlel. 

Below PFR in  lower Kings R. 

Within PFR 

Upstream of' I'l.'K 

Below PFR in lower Kings R.  

Introduced i i i to 1'I-R 

Do wnst rea I 11  111 i graiits 
present i n  lower Kings I< 

Below P1;K i i i io\+~ei. Kings K .  

Occasional, Where present, will benefit froin cooler temperature management afforded by MLI 

Populations use cool water strata of PFR as a winter habitat, then migrate upstream to reproduce in 
tributary streams. Cooler water management in PFR will benefit this native species. 

No effect from MLI. 

No effect from MLI. 

Will benefit from cooler temperature management a fforded by MLI. 

No effect from MLI. 

Would be benefitted (undesirably) in PFR by better water level management. 
Undesirable introduced species. 

Would be benefitted (undesirably) in PFR b) better water level management. 
Undesirable introduced species. 

Will benefit from cooler temperature manageinent afforded by MLI. 

Populations niay seasonally use cool water sirdta of PFR as winter habitat, then migrate upstream 
to reproduce i n  tributary streams. Cooler water nianagement in PFR will benefit this native species 

Seasonal migratory populations of this transtiion Lone fish will be benefitted by cooler water 
management and higher water levels i n  PFR. 

Will benefit from cooler temperature managcinent afforded by MLI 
management and higher water levels in P1.X 

Would benefii from water level management enabled by MLI. 

Would be discouraged (desirably) by cooler water management in river due to MLI. 

~~ ~~~ 

Occasion~rl.  Where pi'cwiit. wi l l  be discouraged (desirably) from cooler temperafure management 
afli)rdcd I>),  M1.I. 

I ~ o ~ ~ ~ ~ I i i t  i o i i s  use  w t r i i ~ ~ ~ r  u i i iei '  S l i . i l t ? i  of' 1'1. I < .  Cooler water management in  PFR will 'discourage 
:desiral>I! 1 this iriii.oduced qxcieb. 

. .  

___..._ 



~~~ 

Speckled Dace 
Rhinicthys oscusus 

Bigscale Logperch 
Percina macrolepida 

Inland Silversides 
Menida beryllina 

Mosquito fish 
Gambusia affinis 

Freshwater mussels 
Margaritifera sp. 
(Several sp.) 

Freshwater clams 
(several native species 
are known, but unsurveyed) 

Macro-invertebrates 
(many species) 

Herons and Egrets 
Kingfishers and other fish- 
eating birds (many species) 

Bald Eagle, Osprey 

Passerine Birds, neotropical 
migrant bird species 

Mirih 

Bai\ aiid oil ier insectivores 

Reported present in lower Kings 
River 

Native to lower Kings River 
in warmer water reaches 

Introduced to lower Kings R. 
within warmer water reaches 

Introduced into lower Kings R. 
within warm water reaches 

Common throughout the Kings 
River system in all reaches up to 
1,500 m. elevation. 

I. 

Downstream of PFR 
Upstream of PFR 

Downstream of PFR 

Downstream of PFR 

Downstream of PFR 

Within PFR 

Present throughout watershed 

Present throughout watershed 

Downstream of PFR 

1)ownstream of PFR 

1)ownstream of PFR 

Will benefit from cooler temperature management afforded by MLI 

No effect from MLI. 

No effect from MLI. 

No effect from MLI. 

Will benefit by cooler water regime in summer and fall months. 
No effect from MLI. 

Will benefit by cooler water regime in summer and fall months. 

Many species of caddisfly, stonefly, mayfly, and dobsonfly will be benefitted by the cooler water 
management in summer and fall months. Because these are keystone organisms in the trophic chain 
for nearly all aquatic species, the benefits are far reaching within the aquatic ecosystem. 

Will benefit firom cooler water management in summer and fall months by increased prey populations 

Will benefit from better water level and temperature management due to MLI 

Would benefit below Pine Flat Dam by increased fish production due to managed temperatures 

Will benefit from increased and more consistent macro-invertebrate production due to managed water 
temperatures. Insects comprise a major food source for these birds, which frequent riparian corridors 

Will benefit from higher populations of fish, mussels and invertebrates,representing the principal food 
source, as a result of thermal management due to MLI. 

No effect from MLI 

Will benefit from more consistent macro-invertebrate production, due to managed water temperatures 
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PINE FLAT DAM FISH AND WILDLIFE HABITAT RESTORATION 

COST EFFECTIVENESS AND INCREMENTAL COST ANALYSES 

MULTILEVEL INTAKE STRUCTURE 

Description of Formulation 

Eight multilevel intake structure port configurations were evaluated to associate 
the number and elevation of intake openings or withdrawal ports that would optimize the 
structure’s release temperature effectiveness for coldwater fish survival in the lake and 
river below the dam. The eight configurations included CO for no installation of the 
multilevel intake structure on the upstream side of the dam to regulate water flow for 
maximum coldwater fishery survival. C 1 is for 9-port straight-configuration with an 
output of about 10 Weighted Usable Area (WUA). C2 is for 9-port straight-configuration 
with an output of about 20 WUA. C3 is for 9-port straight-configuration with an output 
of about 30 WUA. C4 is for 9-port staggered-configuration with an output of about 40 
WUA. C5 is for 12-port straight-configuration with an output of about 40 WUA. C6 is 
for 12-port staggered-configuration with an output of about 40 WUA. C7 is for 21-port 
staggered-configuration with an output of about 40 WUA. 

The port configuration analysis were summarized in two reports: (1) “Water 
Temperature Modeling Study for the Multi-Level Intake Structure,” September 1998. In 
this report KRCD utilized a calibrated CE-QUAL-W2 computer model developed for 
Pine Flat Reservoir to evaluate water temperatures in the reservoir and downstream 
releases through a multi-level intake structure design. (2) “Multi-Level Intake Structure, 
Port Configuration Analysis,” March 1999. In this report KRCD determined the number 
and elevation of intake openings or withdrawal ports that would optimize the multi-level 
intake structures’ release temperature effectiveness and summarized the result of the 
analysis in selecting the most effective intake port configuration. The CE-QUAL-W2 
computer model used 1988 for dry water year, 1992 for critically dry water year, and 
1994 for normal water year. 

With the three straight 9-port configurations, the computer model projected a 6- to 
10-degree C temperature change when releases were switched from port to port. Such a 
sudden change in water temperatures would result in reduced potential WUA benefits and 
could be detrimental to trout survival. With the 11 staggered 9-port configurations, the 
model showed no similar temperature change with port switches. All of the 
configurations appeared to effectively manage release temperatures, but the configuration 
which provided the maximum WUA was determined to be elevation placement 857.5, 
829.5, 801.5, 773.5, 745.5, 717.5, 652.5 lowest port. Two 12-port configurations were 
also evaluated. Although the model showed that these configurations provided more 
flexibility in terms of releases, they did not provide any additional WUA, and both had 
increased costs. Finally, a 21-port configuration was evaluated, but determined to be 
impractical in terms of existing available space, higher costs, and no increase in WUA. 
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Each configuration was characterized in terms of implementation costs and 
expected benefits in WUA. Implementation costs are a fhct ion of the number of port 
openings required to optimize the release temperature output for coldwater fishery 
survival, the resulting release temperature modeling, and the maximum number of fishery 
benefits (expressed as WUA) at the least cost. The WUA were derived by the USFWS 
using computer models PHABSIM AND SNTEMP and the information provided by 
KRCD’s calibrated CE-QUAL-W2 computer model. 

Port 
Configuration 
Design (ports) 

Description of Costs 

WUA Total CostNUA Average Port Configuration 
Output Cost ($Million/WUA) Annual (Elevation placement 

($Million) cost in feet) 

The costs for the various port configuration were based on the labor rates, 
construction mobilization and demobilization, site preparation, construction materials, 
engineering design, realignment of some of the existing utilities, computer modeling 
simulation and most optimum port configuration location, administration during 
construction, and other related expenses. Summary of the costs and associated habitat 
values, WUA, are shown in Table 1. Each configuration was calculated and average 
annual equivalent cost was based on a 50-year project life, using a 6 3/8 percent interest 
rate, and October 2000 price level. 

0 (CO) 

Table 1. Costs and Habitat Values for Multilevel Intake Structure 

($Million) 
0 0 0 0 0 

9 (C1) 
9 (C2) 
9 (C3) 
9 (C4) 

10 39.135 3.91 2.67 Straight 850, 750, 652.5 
20 39.135 1.96 2.67 Straight 870, 750, 652.5 
30 39.135 1.30 2.67 Straight 900, 760, 652.5 
40 39.135 0.98 2.67 Staggered 857.5, 829.5, 

801.5, 
773.5, 745.5, 717.5, 

12 (C5) 

12 (C6) 
21 (C7) 

652.5 lowest port. 

652.5 
40 52.18 1.30 3.54 Straight 910, 810, 730, 

40 52.18 1.30 3.54 Staggered 
40 91.31 2.28 6.15 Staggered 

Description of Environmental Benefits 

The benefit of each configuration was characterized in terms of aquatic habitat 
units’ output based on the USFWS WUA (Weighted Usable Area) analysis. This 
analysis used an aquatic HEP (similar procedure as terrestrial HEP) analysis, PHABSIM 
AND SNTEMP, to determine the habitat units in weighted useable area (WUA) for fish. 
Rainbow trout was used as the indicator species for the coldwater fishery in this study 
due to the extensive studies, modeling and large amount of available information on this 
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species. The weighted usable area, WUA, is defined as the amount of usable habitat in a 
river for juvenile, adult, and other life cycle stages of rainbow trout based on association 
between fish and average water velocities, depths, and substrate size, expressed as habitat 
suitability curves. Changes in the WUA as a hnction of water discharge (m3/s) and the 
closely related variable river channel width (m), can be used to illustrate the importance 
of discharge to different life cycle stages of rainbow trout in maintaining diversity in 
channel form and flow. Several life stages of rainbow trout were used as an evaluation 
species in the 1998 aquatic HEP analysis. 

The WUA are aquatic habitat units from an Instream Flow Incremental 
Methodology (IFIM) study and are similar to, but not comparable with, HU’s or AAHU’s 
in HEP, which are terrestrial habitat units (Brian Cordone, USFWS, personal 
communication, 2000). The primary differences are that in IFIM, a) there is no time 
hnction because the value changes are instantaneously effected by flow and derivative 
factors (temperature), and b) the suitability indexes for depth, substrate, and flow, are 
site-specific. IFIM also takes advantage of hydraulic principles to simulate WUA over a 
range of discharges from field measurements at several points, but the principle is the 
same as HEP: take an area and weight it by an index. A modification of IFIM to hrther 
adjust WUA by a temperature-based preference factor is ideally suited to the proposed 
multi-level intake structure because of the available model predictions for reservoir outlet 
temperature, downstream temperature, and physical habitat (unadjusted WUA) from the 
1991 Trihey IFIM study. (Steve Schoenberg, USFWS, memo, 2001) 

The WUA and related models are well known for use in aquatic interfacelflood 
plain areas. The model used for the Pine Flat evaluation has been in use for over 25 years 
and is well documented as to appropriateness and satisfactory use in riverine 
environments. Further, this model was selected for use in the evaluation of alternatives 
because it effectively incorporates aspects such as water quality; changes in flow and 
related temperature, and habitat areadtypes. This model was developed around trout as 
an indicator species. Since other aquatic species benefit from trout type habitat and the 
trout model is well documented, it was agreed that use of the WUA model as a 
measurement for restoration outputs is appropriate. 

The benefits of the multilevel intake structure are: (1) more stable temperature 
both in the lake and downstream in the Kings River for coldwater fish survival, (2) less 
stress to the fish during dry and critical dry water years, (3) reduce competition of 
nonnative fishery for habitat, (4) increase the diversity of fish in the Pine Flat watershed 
basin, ( 5 )  water temperature blending for species that do poorly in extremely cold 
conditions, (6)  improved sustainability of the native coldwater fishery in the lake and in 
the Kings River downstream of the dam, (7) improved survival rate of the coldwater 
fishery, (8) improved aquatic habitat for coldwater fishery, (9) improved food source for 
the fishery, (10) reduction in the habitat for nonnative fish and their survival, and (1 1) 
improved floodplain and aquatic ecosystem in the Kings River watershed. 

Without the water temperature modification of the multi-level intake structure, the 
current tailwater fishery is subjected to extreme temperature changes, which could 
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eliminate the native coldwater fishery in favor of a variety of more temperature tolerant 
nonnative species. Temperature modification can have widespread benefits to a variety 
of riverine species including coldwater fish species. 

Cost Effectiveness Analysis 

The average annual equivalent costs and benefits were used to conduct cost 
effectiveness and incremental cost analyses (CE/ICA). IWR-PLAN Decision Support 
software version 3.0 was used for the analyses. Because only eight scenarios of port 
configuration were considered with each mutually exclusive, the CE/ICA was relatively 
straightforward. Cost effectiveness analysis indicates that only the staggered 9-port 
configuration was the most cost effective. “Cost effective” means that no other plan 
provides more WUA output for the same or less cost. Table 2 below shows average 
annual costs, average costs, and output for each configuration. See Figure 1 for display 
of the same information graphically. 

Table 2. Multilevel Intake Structure: Results of Cost Effectiveness Analysis 

Incremental Cost Analysis 

The result of the incremental analysis evaluation showed two Best Buy plans, CO 
and C4. But the CO plan would not meet the main objective of providing suitable water 
temperature range for coldwater fishery survival. As shown in Table 2, the next lowest 
average cost per WUA is the staggered 9-port configuration, which provides a cost of 
$0.98 million per WUA. This configuration is also shown to be the “Best Buy” plan in 
Figure 1. All other configurations have about the same or higher costs, but have lower 
habitat values. Attachment 1 summarizes information from the incremental analysis of 
the Multilevel Intake Structure port configurations. 

In summary, the results of cost effectiveness analysis indicate that the only least 
cost and best buy plan for the multilevel intake structure is C4, staggered 9-port 
configuration. See Table 3. 
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Table 3. Multilevel Intake Structure: Selected Best Buy Plan 

Incremental Evaluation Average Annual Average Cost output 

12.67 1 0.98 I 

BYRD SLOUGH HABITAT RESTORATION 

Description of Formulation 

Four levels of ecosystem restoration to the Byrd Slough site were evaluated to 
determine the most optimum restoration plan that could be achieved with the least cost. 
The analysis evaluates various levels of planting intensity by which restoration could 
occur. The ecosystem restoration included A0 for no restoration to the site. A1 is for 
fencing the area to keep cattle from fbrther grazing. A2 is for fencing, structures, and 
moderate planting with irrigation. A3 is for fencing, structures, and high intensity 
planting with no irrigation. 

The ecosystem restoration analysis was summarized in the USFWS report, which 
is included in the EISBIR as a separate document. In the A0 analysis, there would be no 
improvement to the site and the cattle are allowed to graze. There would also be no 
zoning restriction to this site for fbture urban development. In the A1 analysis, there 
would be fencing to the site to restrict cattle grazing, some structures would be installed 
for birds and other wildlife, and the riparian and shaded riverine aquatic vegetation are 
allowed to rejuvenate naturally. In addition to Al ,  the A2 analysis would include 
moderate planting and installation of an irrigation system to shorten the time required to 
restore the riparian and shaded riverine aquatic habitat to this site. In the A3 analysis, 
high intensity planting without irrigation is added to the fenced area with structures. 

Each analysis was characterized in terms of implementation costs and expected 
benefits in Average Annual Habitat Unit (AAHU). Implementation costs include 
construction materials, labor, and other related expenses for this analysis. The AAHU 
were derived by the USFWS using the Habitat Evaluation Program (HEP). 

Description of Costs 

The costs for the various ecosystem restoration analysis were based on the labor 
rates, construction mobilization and demobilization, site preparation, planting and tool 
materials, planting design, realignment of some of the existing utilities, administration 
during construction, and other related expenses. Summary of the costs and associated 
habitat values, AAHU, are shown in Table 4. Each analysis was calculated and average 
annual equivalent cost was based on a 50-year project life, using a 6 3/8 percent interest 
rate, and October 2000 price level. 



Table 4. Costs and Habitat Values for Byrd Slough Habitat Restoration 

Restoration 
Design 

A0 
A1 

A2 

A3 

AAHU Total Cost/AAHU Average Restoration Features 
cost ($/AAHU) Annual 
($) cost ($) 

19.53 0 0 0 None 
42.39 112,050 2,643 7,484 Fence and structure 

84.56 958,000 11,329 64,000 plantings, and irrigation 

77.38 1,274,900 16,475 85,151 intensity planting 

Fence, structure, moderate 

Fence, structure, and high 

Description of Environmental Benefits 

The benefits of each of the restoration plans were characterized in terms of the 
habitat values output and the time required to achieve this ecosystem restoration. 

The A0 plan of no restoration would result in riparian and SRA habitat at the 
Byrd Slough Habitat Restoration site that would continue to be degraded due to cattle 
grazing. This will continue to limit the number, abundance, and quality of fish and 
wildlife survival rate, food resources, and shelter along the lower Kings River. The 
potential future land use of the Byrd Slough habitat restoration site might continue to be 
cattle grazing. The potential loss due to intensified development or cattle grazing would 
be the loss of limited ecosystem habitat for the survival of fish and wildlife in the Central 
Valley area. 

The A1 plan would consist of repairing perimeter fences and installing 
revegetation signs at the proposed Byrd Slough riparian and SRA habitat site. This plan 
would meet some of the ecosystem restoration objectives and would have some habitat 
value. However, since success of natural regeneration depends on environmental factors, 
this design would take significantly longer to achieve the ecosystem restoration objective 
of increasing riparian and SRA habitat than the other measures. The success rate for this 
plan might not be achievable without the assistance of additional planting and irrigation 
in the future. 

The A2 plan would consist of fencing, wildlife structures, moderate planting, 
design and construction of an irrigation system, and irrigation for 3 to 5 years to establish 
the vegetation at the proposed Byrd Slough site. The benefits of this plan is the fencing 
of the site to protect further cattle damage to the vegetation, planting of vegetation to 
replace the lost vegetation due to cattle grazing and other human disturbance, and the 
initial irrigation to establish the vegetation to ensure quick habitat value benefit and 
overall ecosystem benefit. The initial irrigation will offset the cost of higher planting 
density without irrigation. This plan meets the restoration objective and has the greatest 
habitat value. The diversity of plant species in this community provides a variety of 
foods and microhabitats for fish and wildlife. The SRA habitat would help in reducing 
the Kings River temperatures for coldwater fisheries, and the vegetation and overhanging 
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riparian cover would provide refuge for juvenile fish from predators, The riparian 
vegetation would also provide refuge, food, and shelter for wildlife. The temporary 
irrigation system would promote quicker growth of the planted native species. 

Incremental Evaluation 

The A3 plan would consist of fencing, wildlife structures, and high density 
planting at the Byrd Slough site. This plan meets some of the ecosystem restoration 
objectives and would have some intermediate habitat value, Without the benefit of 
irrigation in the first 3 to 5 years, higher density of planting is required in the initial 
planting to provide the desired survival of the riparian and SRA vegetation. As a result, 
this plan would provide some benefit, but at a higher restoration cost. 

Average Annual Average Cost output 
costs ($) ($/AAHu) AAHU 

Cost Effectiveness Analysis 

A0 No Action 
A1 
A2 
A3 

The average annual equivalent costs and benefits from Table 3 were used to 
conduct cost effectiveness and incremental cost analyses (CE/ICA). IWR-PLAN 
Decision Support sofiware version 3 .O was used for the analyses. Cost effectiveness 
analysis indicates that of the four restoration plans, three of the plans are considered cost 
effective, including the No Action plan. “Cost effective” means that, for a given level of 
restoration benefits, no other plan costs less. Similarly, no other plan yields more 
restoration benefits for less money. Each of the “Best Buy” plans is therefore a cost 
effective plan in producing its associated level of benefit. Table 5 below shows annual 
benefits, annual costs, and average costs for each plan. See Figure 2 for a display of the 
same information graphically. 

0 0 19.53 
7,484 2,643 42.39 
64,000 11,329 84.56 
85,151 16,475 77.38 

Table 5. Byrd Slough Habitat Restoration: Results of Cost Effectiveness Analysis 

Incremental Cost Analysis 

ARer conducting cost effectiveness analysis, incremental cost analysis examines 
the changes in costs and changes in environmental outputs for each additional increment 
of output. The first step is, starting from the No Action plan, to calculate the incremental 
change in costs and the incremental change in outputs of moving from the No Action 
plan to each of the cost effective plans. The change in costs divided by the change in 
outputs is calculated to generate an average cost per unit of output for each of the cost 
effective plans. The plan with the lowest overall average cost per unit of output is the 
first “Best Buy” plan. Table 4 shows that the plan with the lowest overall average cost is 
the No Action plan. This No Action plan, A0 has an average cost of $ 0  per AAHU. The 
second “Best Buy” plan is the A1 plan, which has an average cost of $2,643 per AAHU. 
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The third “Best Buy” plan is the A2 plan, which has an average cost of $ 11,329 per 
AAKU. 

After the first Best Buy plan, A0 is identified, subsequent incremental analyses 
calculate the change in costs and change in outputs of moving from the first Best Buy 
plan to all remaining cost effective plans. Again, changes in costs are divided by changes 
in outputs for each increment to identify the plan with the next lowest incremental cost 
per unit of output. The plan thus identified is the second Best Buy plan, and the process 
continues. For the Byrd Slough habitat restoration, the second Best Buy plan with the 
next lowest incremental cost per unit of output (as output is increased) is the A1 plan 
This second Best Buy plan, costs an additional $4,901 over the first Best Buy plan, AO, 
per output. The third Best Buy plan, A2, costs an additional $20,060 over the A1 plan 
per output. Attachment 2 summarizes information from the incremental analysis of the 
Byrd Slough restoration plans. 

As shown in Table 5 and Figure 2, the most habitat value that can be obtained 
from the first Best Buy plan, AO, is about 20 AAHU for no cost. Even though the first 
Best Buy plan, AO, shows habitat values up to 20 A M ,  these habitat values are 
considered the most optimistic for this site. The habitat value doubles on the second Best 
Buy plan, Al ,  from the first Best Buy plan, AO, for an incremental cost of $4,901 per 
AAHU. A2 provides twice as many A M  as A1 , 

Each restoration plan was characterized in terms of implementation costs and 
expected output benefits. The resulting analysis indicated that the highest cost was A3 
with the high density planting to offset losses due to lack of initial irrigation. The less 
complex design of A1 was determined to be the most cost-effective design. However, 
this design would depend on natural environmental factors and could take more than 20 
years to meet the project objectives of increasing riparian and SRA habitats, and 
reestablishing native historic plant and wildlife communities along the lower Kings 
River. The “best buy” plan with the most habitat values gain and the shortest time 
required for ecosystem restoration was A2 with moderate planting and initial short term 
irrigation. See Table 6. 

Table 6. Byrd Slough Habitat Restoration 
Incremental Cost of Best Buy Plan Combination (Order By Output) 

In summary, the results of cost effectiveness analysis indicate that three of the 
four restoration plans are cost effective. Incremental cost analysis indicates that the 
second Best Buy plan, A2, would provide the most habitat values. See Tables 6 and 7. 
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Table 7. Byrd Slough Habitat Restoration: Selected Best Buy Plan 

Incremental Evaluation Average Annual Average Cost 
costs ($) ( $ / A M )  

output 
AAHU 

IA2 I 64,000 I 11,329 I 84.56 I 

Byrd Slough Habitat 
Restoration 

RECOMMENDED PLAN-ALTERNATIVE 4 

Total 

Incremental Cost Analysis of the Recommended Plan-Alternative 4 

C4 

The cost effectiveness and incremental analysis of the Multilevel Intake Structure 
and the Byrd Slough Habitat Restoration site determined that the “Best Buy” plans were 
the staggered 9-port configuration, C4 plan and the moderate planting and irrigation, A2 
plan, respectively. The C4 plan, staggered 9-port configuration, provides the most WUA 
habitat values output for the least cost. The A2 plan, fencing, structures, and moderate 
planting with irrigation, provides the most AAlW habitat values output and least amount 
of time to achieve riparian and SRA restoration. See Table 7. 

WUA cost ($) 
40 39.135.000 A2 

In the alternatives evaluation, various alternatives and combinations of 
alternatives were evaluated. These evaluations were based on habitat values output, 
construction cost, environmental and hydraulic impacts, length of time required to 
achieve restoration for riparian and SRA habitat, and acceptability by all stakeholders. 

A h  
84.56 

Alternative 4, the combination of the Multilevel Intake Structure and the Byrd 
Slough Habitat Restoration, was found to meet all the objectives of ecosystem restoration 
in providing suitable water temperature range for native coldwater fishery survival and in 
restoring the riparian and SRA habitat to the Byrd Slough site. 

Cost($) WUA + A m  Cost ($) 
958.000 40 + 84.56 40.093.000 

Table 8. Recommended Plan-Alternative 4 
Summary of Habitat Value Output and Cost 

1 Multilevel Intake 
Structure 

I Output I Subtotal 1 Output I Subtotal I Output I Total I 
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Figure 1. Multilevel Intake Structure Best Buy Plan 
All Plans - Port Configurations 
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Figure 2. Byrd Slough Habitat Restoration Best Buy Plans 
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SCENARIO STATISTICS 10:40 AA OW1 012001 

SCENARIO: Port Config Multilevel Intake Structure 

FILE: C:\IWRPLAN\Data\Pine Flat new.mdb 

COST VARIABLE: Cost($lOOO) Avg Cost 
OUTPUT VARIABLE: WUA Weighted Usable Area for fish 

CREATED: 05/10/2001 10:31:00 EDITED: 

SENSITIVITY: Expecte 

SENSITIVITY: Expeck 

ANALYZED: 05/10/2001 10:33:00 

POSSIBLE COMBINATIONS: 8. 
ACTUAL COMBINATIONS: 8 

COST EFFECTIVE: 2 

BESTBUY: 2 

CONSTRAINT GROUP: NONE 

EXCLUDED SOLUTIONS 

DERIVED VARIABLES 

DEPENDENCY I NON-COMBINABILITY 

IWR-PLAN Plan Of Interest Page 1 of 3 



























Attachment 2 

Incremental Analysis output for 
Byrd Slough Habitat Restoration 



SCENARIO: 

FILE: 

COST VARIABLE: 
OUTPUT VARIABLE: 

CREATED: 

Byrd Slough Habitat Restoration 

C:\IWRPLAN\Data\Byrd Slough Habitat Restoratiommdb 

cost Cost of Habitat Restoration SENSITIVITY: Expecte 

AAHU Average Annual Habitat Unit SENSITIVITY: Expecte 

05/08/2001 02:27:00 EDITED: ANALYZED: 05/08/2001 02:27:00 

POSSIBLE COMBINATIONS: 4. COST EFFECTIVE: 3 

ACTUAL COMBINATIONS: 4 BESTBUY: 3 

CONSTRAINT GROUP: NONE 

EXCLUDED SOLUTIONS 

DERIVED VARIABLES 

DEPENDENCY I NON-COMBINABILITY 

IWR-PLAN * Plan Of Interest Page I of 3 



SOLUTION LEGEND 
~~~ ~~~ ~ ~ 

Solution I Scale Code Solution Description 

A 0  Byrd Slough Restoration 
A 1  Byrd Slough Restoration 
A 2  Byrd Slough Restoration 
A 3  Byrd Slough Restoration 

.. 

Scale Description 

No Action 
minimum 
moderate 
maximum 

IWR-PLAN * Plan Of Interest Page 2 of 3 



Average Cost Of All Plan Combinations (Ordered By Output) 
Scenario: Byrd Slough 05/08/200 1 2:33 PM 

Counter Plan Code AAHU 
(AAHU) 

Cost Average Cost 
(dollars) dollars / AAHU 

I 

1 

2 

3 

4 

A0 

A1 

A3 

A2 

19.53 0.00 

42.39 112,050.00 

77.38 

84.56 

1,274,900.00 

0.0000 

2,643.3121 

16,475.8335 

958,000.00 11,329.2337 

IWR-PLAN * Plan Of Interest Page 3 of 3 



05/08/200 1 2.33 PM SCENARIO STATISTICS 

1 

, 

SCENARIO: Byrd Slough Habitat Restoration 

FILE: C:\IWRPLAN\Data\Byrd Slough Habitat Restoratiommdb 

COST VARIABLE: Cost Cost of Habitat Restoration SENSITIVITY: Expected 

OUTPUT VARIABLE: AAHU Average Annual Habitat Unit SENSITIVITY: Expected 

CREATED: 05/08/2001 02:27:00 EDITED: ANALYZED: 05/08/2001 02:27:00 

POSSIBLE COMBINATIONS: 4 .. COST EFFECTIVE: 3 

, ACTUAL COMBINATIONS: 4 BESTBUY: 3 

CONSTRAINT GROUP: NONE 

~ 

EXCLUDED SOLUTIONS 

DERIVED VARIABLES 

DEPENDENCY I NON-COMBINABILITY 

- ~~ 

IWR-PLAN * Plan Of Interest Page I of 3 



SOLUTION LEGEND 

Solution I Scale Code Solution Description 
A 0  Byrd Slough Restoration 
A 1  Byrd Slough Restoration 
A 2  Byrd Slough Restoration 
A 3  Byrd Slough Restoration 

... 

Scale Description 
No Action 
minimum 
moderate 
maximum 

~~~ 

IWR-PLAN Plan Of interest Page 2 of 3 



Incremental Cost Of Best Buy Plan Combinations (Ordered By Output) 
Scenario: Byrd Slough 

Counter Plan Code AAHU Cost Avg. Cost Inc. Cost Inc. Output Incremental Cost 

(AAHU) Per Output W H U )  (dollars) dollars I AAHU (dollars) 

1 A0 19.53 0 00 0.0000 19.5300 0 0.0000 

42.39 112,050.00 2,643.3120 112,050.0000 22.8600 4901.575 2 A1 ... 

84.56 958,000.00 11,329.2300 845,950.0000 42.1700 20060.47 

IWR-PLAN Plan Of Interest Page 3 of 3 



SCENARIO STATISTICS 05/08/2001 2:34 PM 

SCENARIO: Byrd Slough Habitat Restoration 

FILE: C:\IWRPLAN\Data\Byrd Slough Habitat Restorationmdb 

COST VARIABLE: Cost Cost of Habitat Restoration SENSITIVITY: Expected 

OUTPUT VARIABLE: AAHU Average Annual Habitat Unit SENSITIVITY: Expected 

CREATED: 05/08/2001 02:27:00 EDITED: ANALYZED: 05/08/2001 02:27:00 

POSSIBLE COMBINATIONS: 4 

ACTUAL COMBINATIONS: 4 
COST EFFECTIVE: 3 

BESTBUY: 3 

CONSTRAINT GROUP: NONE 

EXCLUDED SOLUTIONS 

DERIVED VARIABLES 

DEPENDENCY / NON-COM BIN ABILITY 

IWR-PLAN Plan Of Interest Page 1 of 3 



SOLUTION LEGEND 

Solution I Scale Code Solution Description 
A 0  Byrd Slough Restoration 
A 1  Byrd Slough Restoration 
A 2  Byrd Slough Restoration 
A 3  Byrd Slough Restoration 

Scale Description 
No Action 
minimum 
moderate 
maximum 

.. 

IWR-PLAN * Plan Of Interest Page 2 of 3 



I 
i .  
t s 

[ ''Is It Worth It?" - Questioning Process (Ordered By Output) 
Scenario: Byrd Slough 

I I I I I I I 1' 

Total Output 

(AAHU) 

Best Buy Plan Incremental Incremental Incremental Average 
Total Cost cost output cost cost 

(dollars) (do I tars) (AAHU) Per Unit of Output dollars I 

A1 42.39 112,050.00 112,050.0000 

19.53 0.00 0.0000 19.5300 0 0.0000 

4901.575 2,643.3120 22.8600 

Is it worth it? Yes- No- L. 

Why? 

-- ____ - - - __ __ - ._ - - - - __  - 

Is it worth it? Yes- No- 
Why? 

A2 84.56 

- __ - .._ _ _  _. 

958,000.00 845,950.0000 42.1700 20060,47 ' I . 11,329.2300 

-_ . - - __ .. 
Is it worth it? Yes- No- 
Why? 

i (  

IWR-PLAN Plan Of Interest Page 3 of 3 



SCENARIO STATISTICS 05/08/2001 2 3 4  PM 

SCENARIO: Byrd Slough Habitat Restoration 

FILE: C:\IWRPLAN\Data\Byrd Slough Habitat Restoratiommdb 

COST VARIABLE: Cost Cost of Habitat Restoration SENSITIVITY: Expected 

OUTPUT VARIABLE: AAHU Average Annual Habitat Unit SENSITIVITY: Expected 

CREATED: 05/08/2001 02:27:00 EDITED: ANALYZED: 05/08/200 1 02:27: 00 

POSSIBLE COMBINATIONS: 4 .. 
ACTUAL COMBINATIONS: 4 

COST EFFECTIVE: 3 
BESTBUY: 3 

CONSTRAINT GROUP: NONE 

~~ ~~ ~~ 

EXCLUDED SOLUTIONS 

DERIVED VARIABLES 

DEPENDENCY I NON-COMBINABILITY 

IWR-PLAN *Plans Of Interest Page 1 of 3 



SOLUTION LEGEND 

Solution I Scale Code Solution Description Scale Description 

Byrd Slough Restoration No Action A 0  
A 1  Byrd Slough Restoration minimum 

A 2  
A 3  

Byrd Slough Restoration 
Byrd Slough Restoration 

moderate 
maximum 

Page 2 of 3 IWR-PLAN 'Plans Of Interest 



1 Multiple Variable Report Scenario: Byrd Slough 05/08/2001 2:34 PM 

All Plan Combinations 

I Plan Code AAHU cost 

I 
Counter 

I 

A0 

A1 

A2 

A3 

19.53 0 

42.39 112050 

84.56 958000 
L1 

77.38 1274900 

i.; 
1. ; 
I 

Page 3 of 3 IWR-PLAN 'Plans Of Interest 



05/08/2001 2:34 PM INPUT DATA 

CODE AAHU cost 

A 0  19.53 0 

A 1  42.39 112050 

A 2  84.56 958000 **  

A 3  77.38 1274900 

IWR-PUN Page I of 1 



Appendix E 

Real Estate Plan 



REAL ESTATE PLAN 

PINE FLAT DAM FISH AND WILDLIFE HABITAT RESTORATION PROJECT 
Feasibility Study 

1. Introduction. 

This Plan is prepared in accordance with ER 405-1-12, 12-18, Real Estate Plan and 
ER 405- 1 - 12 for the PINE FLAT DAM FISH AND WILDLIFE HABITAT RESTORATION 
PROJECT located in Fresno County, California. 

The Kings River Conservation District (KRCD) is the non-Federal sponsor for the Pine 
Flat Dam Fish and Wildlife Habitat Restoration Project. 

2. Authoritv. 

The Corps' Authority to conduct the Pine Flat Dam Fish and Wildlife Habitat Restoration 
study comes from the 1964 Congressional Resolution of the House Committee on Public Works 
which reads: 

Resolved by the Committee on Public Works of the House of Representatives, United 
States, that the Board of Engineers for Rivers and Harbors is hereby requested to review 
the report on Sacramento-San Joaquin Basin Streams, California, published as House 
Document No. 367,8lS' Congress, lSt Session, and other reports, with a view to 
determining whether any modification of the recommendations contained therein are 
advisable at this time, with particular reference to further coordinated development of the 
water resources in the San Joaquin River basin, California. 

A reconnaissance investigation was initiated in 1987 and was completed in 1989. 

3. Proiect Location. 

The study area for the project Feasibility Report is located in portions of Fresno, Kings, 
and Tulare Counties in the San Joaquin Valley. The Kings River basin encompasses the study 
area and includes parts of the valley and the western slopes of the Sierra Nevada. The largest city 
near the study area is Fresno. 

4. Proiect Description. 

Pine Flat Dam, located on the Kings River in Fresno County, California, provides local 
and regional flood protection for the lower San Joaquin Valley and contains storage capacity for 
about 1 million acre-feet of water. Due to the design and operation of the dam, a portion of the 
reservoir pool can experience a significant increase in water temperature at certain times of the 
year. The inability to regulate water temperature in the lake threatens the lake fishery, while 



releases of warm water from the dam threaten the native coldwater fishery downstream. These 
adverse effects become even more pronounced in years of low-water storage or periods of long 
hot, dry weather. 

Additionally, over the years riparian forest, woodland, and SRA habitat have declined to 
where recent estimates indicate that only about 4 percent of the historic riparian and SRA habitat 
remains. Agriculture has encroached on wildlife habitat and cattle grazing along the river has 
also resulted in degradation of riparian and SRA vegetation. 

The study focuses on (1) restoring the fishery along the Kings River by modifying the 
dam to improve the coldwater release to the river below the dam and increase the fishery survival 
rate, (2) exchanging water to increase streamflows, and (3) restoring the historic floodplain, 
aquatic and riparian habitat ecosystem below the dam by re-establishing riparian, slough, and 
SRA habitat to improve fish and wildlife survival rates. 

Modifying the dam could improve the ability to release blended water from various port 
levels in the reservoir to achieve optimum temperature ranges for coldwater fishery survival 
downstream. The installation of a multilevel intake structure would enable colder water at the 
elevation of the penstocks to be conserved for use later in the season when release of colder 
temperatures is critical for coldwater fishery survival. 

Ecosystem restoration for fish and wildlife through revegetation of degraded riparian, 
wetland, and SRA habitat along the lower Kings River could improve riparian and SRA habitat 
values. The increase of available riparian and SRA habitat would increase the populations of 
wildlife and fish in the area. There are potential restoration areas along the river that are 
currently in public ownership and that are contiguous to other areas with high habitat value. 
Near the Friant-Kern Canal siphon crossing of the Kings River, the Bureau of Reclamation 
(Bureau) owns a 700-acre parcel, and to the north it owns a 120-acre parcel on which it plans to 
restore riparian and SRA habitat. The other possible restoration site is a 143.5-acre parcel owned 
by the County of Fresno. This parcel is situated adjacent to the parcels owned by the Bureau. If 
developed, these three parcels would provide a large contiguous parcel of land, which could 
provide optimal riparian and SRA habitat values to fish and wildlife populations for feeding and 
breeding. 

The study produced the following four alternative plans. These plans were developed and 
evaluated possible solutions to the fishery and habitat problems. 

(1) No Action 
(2) Multilevel Intake Structure 
(3) Byrd Slough Habitat 
(4) Combined Alternatives 2 and 3 

Alternative 4, which consists of alternatives 2 (Multilevel Intake Structure) and 3 (Byrd 
Slough Habitat Restoration) was identified and selected as the recommended plan for the project. 



Alternative 4 meets all of the objectives, reasonably maximizes ecosystem restoration benefits, 
and is also the National Ecosystem Restoration (NER) Plan. 

5.  General Description of Real Estate Requirements. 

A. RESTORATION SITE: The site for this project feature is known as the Fresno 
County Kings River Green Belt Park. The 143.5 acre restoration site is situated downstream of 
Pine Flat Dam just southwest of the Friant-Kern Canal within the Kings River basin and 
northeast of the City of Sanger, Fresno County, California. The site, owned in fee by Fresno 
County, is currently vacant but has been used for grazing. The site, also known as the Byrd 
Slough area, was historically part of the Kings RiverByrd Slough flood plain and was primarily 
riparian in nature prior to construction of Pine Flat Dam. Restoration efforts on the site would 
restore the lost riparian and SRA vegetation and seasonal and permanent wetlands that 
historically occurred in this area and provide a linkage of the Kings River to the historical flood 
plain. Restoration would also create conductivity of the riparian and SRA system to the ground 
water and other small ponds, and provide an improved ecosystem for fish and wildlife in the 
lower Kings River watershed. 

The standard real estate interest generally required for implementation of Corps 
ecosystem restoration projects, or features like the restoration site for this project, is fee simple. 
However, because both Fresno County and the Sponsor have expressed a desire to utilize a 
perpetual easement interest rather than fee to support implementation of the restoration plan, the 
use of such a lesser easement interest may be sufficient. Following refinement of the project plan 
and its implementation requirements during PED and additional consultation with the County 
and the Sponsor, the Government will make its determination on the nature and extent of the 
interest and estate that the Sponsor must provide. 

B. MULTI-LEVEL INTAKE STRUCTURE: Pine Flat Dam and the adjacent lands 
are owned by the United States and operated by the U.S. Army Corps of Engineers. No land, in 
addition to the current Federal ownership, is required for the multilevel intake structure since it 
will be attached to the upstream face of Pine Flat Dam. A staging area of 2.07 acres will be 
located on Federal property near the left abutment of the dam. 

6 .  Federal Lands. 

Pine Flat Dam and Lake are situated on Federal lands. Other than Pine Flat Dam and a 
staging area to be located near the left abutment of the dam, no other Federal lands are being 
used. 

7. Sponsor Owned Lands. 

The non-Federal sponsor, Kings River Conservation District (KCRD), does not own the 
project land. 



8. Public Owned Lands. 

The County of Fresno owns the 143.5 acre area known as Fresno County Green Belt Park 
(Byrd Slough). This area consists of five parcels (158-190-16, 158-190-18, 158-190-19, 158- 
270-02 and 158-270-30). 

9. Navigational Servitude. 

There are no lands within the project area that are subject to the applications of 
navigational servitude. 

10. Public Law 91-646 Relocations And Benefits. 

Relocation of persons and personal property is not required. 

11. Sponsor’ s Ability To Acquire. 

The non-Federal sponsor for the project is the Kings River Conservation District 
(KRCD). The District has the ability to acquire the necessary rights in real estate for the project 
and has an experienced staff to manage the real estate required by the project. KRCD has 
submitted an acquisition schedule, which is presented below. 

12. Baseline Cost Estimate For Real Estate. 

Land cost estimates were based on a Gross Appraisal Report prepared by the Appraisal 
Branch of the Sacramento District Real Estate Division. For planning purposes, the value of the 
interest required on the 143.5 acre restoration site was based on fee title. Costs are estimated at 
October 1998 price levels. All lands, regardless of ownerships, have been estimated at fair 
market value. Contingencies take into account severance damage, unknown property splits, 
undetected improvements, minor project design changes, and any additional costs involved in the 
application of PL 91-646. The difference between State and Federal appraisal rules have been 
considered and are not expected to have any appreciable impact on the estimated real property 
costs. HQ South Pacific Division approved the appraisal on 18 September 1998. 

The Federal costs for PED, review of the PCA, monitoring the acquisitions, certifying for 
construction and crediting the partner were estimated by the Sacramento District Real Estate 
Division, taking into consideration that its involvement with the project will continue for several 
years. 



A summary of the Real Estate Baseline Cost Estimate is shown below. 

Project 
Total* 

Non-Federal Lands LERRDs 

Restoration Site 

Table 12.2 

$12,000 $294,000 $306,000 

Federal 
Administrative 

costs 

13. Map. 

See Exhibit A. 

$12,700 

14. Minerals. 

There is no mineral impact associated with the project. 

15. FacilitvKJtilitv Relocations. 

The project will not impact any facilities or utilities. 

16. Hazardous Toxic And Radioactive Waste (HTRW). 

The value estimate of property is predicated on the assumption that there is no HTRW 
material on or in the property that would cause a loss in value. Reference Chapter 5 of the Final 
Feasibility Report. 

17. Attitude Of Land Owners And Community. 

Public meetings have been held and continue to take place. The project has received 
local support in the past. Future public workshops will provide opportunities for additional 
comments. 

18. Other. 

Date of value of the report is September 18, 1998. Field examinations of the subject 
properties were conducted in June 1998 and again in September 1998 for the restoration lands. 



19. Acquisition Schedule. 

A detailed acquisition schedule is shown on the Table below. The non-Federal sponsor 
has reviewed and co-developed this schedule. The non-Federal sponsor will be directed to begin 
real property acquisition for the project only after the PCA is fully executed. The non-Federal 
sponsor is aware of the risks of initiating the acquisition process in advance of the PCA being 
executed. 



II REAL ESTATE ACQUISITION SCHEDULE 

Project Name: Pine Flat Dam Wildlife Habitat 
Restoration Study (Restoration Site) 

Receipt of preliminary drawings from 
EngineeringPM 

Receipt of final drawings from EngineeringPM 

Execution of PCA 

COE COE NFS NFS 
Start Finish Start Finish 

04/00/05 05/00/05 

December 2004 

Formal transmittal of final drawings & instruction to 
acauire LERRDS 1 05/00/05 1 06/00/05 1 

Perform condemnations 

Prenareheview condemnations 

N/A NIA 

Obtain Required Real Property Interests 

Complete/review PL 9 1-646 benefit assistance 

Conduct/review facility and utility relocations 

Certify all necessary LERRDS are available for 
construction 

Prepare and submit credit requests 

09/00/05 10/00/05 

- - 

06/00/05 08/00/05 

09/00/05 10/00/05 

09/00/07 10/00/07 
~~ 

Review/approve or deny credit requests 

Establish value for creditable LERRDS in F&A cost 
accounting system 

10/00/07 1 1/00/07 

NFS - Non-Federal Sponsor 
COE - Corps of Engineers 



20. 
ASSESSMENT OF NON-FEDERAL SPONSOR'S 

REAL ESTATE ACQUISITION CAPABILITY 

THE PINE FLAT DAM FISH AND WILDLIFE HABITAT RESTORATION STUDY 

SPONSOR: The King' s River Conservation District (KRCD) 

I. Legal Authority: 

a. Does the sponsor have legal authority to acquire and hold title to real property for 
project purposes? YES. KRCD has full legal authority, under any circumstances, to 
acquire and hold ownership of the land based on California State legislation. 

b. Does the sponsor have the power of eminent domain for this project? YES 

c. Does the sponsor have "quick-take" authority for this project? YES 

d. Are any of the landshterests in land required for the project located outside the 
sponsor's political boundary? NO 

Required land for the project (Byrd Slough Habitat Restoration area) is located 
WITHIN the sponsor's political boundary. ... No land required at Pine Flat Dam 
which is outside the political boundary. 

e. Are any of the landshterests in land required for the project owned by an entity whose 
property the sponsor cannot condemn? NO 

11. Human Resource Requirements: 

a. Will the sponsor's in-house staff require training to become familiar with the real 
estate requirements of Federal projects including P.L. 91-646, as amended? NO 

b. If the answer to 1I.a. is "yes," has a reasonable plan been developed to provide such 
training? N/A 

c. Does the sponsor's in-house staff have sufficient real estate acquisition experience to 
meet its responsibilities for the project? 

KRCD uses their attorney to acquire the required lands. Their attorney has 
acquired property for KRCD in the past. 

d. Is the sponsor's project in-house staffing level sufficient considering its other work 
load, if any, and the project schedule? YES 

e. Can the sponsor obtain contractor support, if required, in a timely fashion? YES 



f. Will the sponsor likely request USACE assistance in acquiring real estate? 
NO (possibly at a later date) 

11. Other Project Variables: 

a. Will the sponsor's staff be located within reasonable proximity to the project site? 
YES 

b. Has the sponsor approved the project real estate schedule/milestones? 
YES 

IV. Overall Assessment: 

a. Has the sponsor performed satisfactorily on other USACE projects? NIA 

b. With regard to this project, the sponsor is anticipated to be: 
Kings River Conservation District (KRCD) 

V. Coordination: 

a. Has this assessment been coordinated with the sponsor? YES 

b. Does the sponsor concur with this assessment? YES 

Prepared by: 

A 

Dee La Sala 
Realty Specialist 
Acquisition Branch 

Reviewed and Approved by: 

6 . L p P  
arvin D. Fisher 

Chief, Real Estate Division 



EXHIBIT A 





Appendix F 

Correspondence 



KRCD 

File: 527.03.07 

December 11,2001 
Kings River Conservation District 
4886 E. Jensen Avenue Fresno, California 93725-1 899 
Telephone: (559) 237-5567 Fax: (559) 237-5560 

Colonel Michael J. Conrad, Jr. 
District Engineer 
Sacramento District, Corps of Engineers 
Department of the Army 
1325 J Street 
Sacramento, California 958 14-2922 

Re: Pine Flat Dam Fish and Wildlife Habitat Restoration Study 

Dear Colonel Conrad: 

This letter is to reaffirm the continuing support of the Kings River Conservation District (KRCD) to 
serve as the non-Federal sponsor for the Pine Flat Dam Fish and Wildlife Habitat Restoration Project, On 
January 26, 1996, the KRCD and the Corps entered into a Feasibility Cost Sharing Agreement to complete the 
feasibility study phase of the project. Throughout the development of the study, the KRCD has cooperated 
fully and provided assistance to the Corps in the preparation of the feasibility report and EISBIR for the 
project . 

The KRCD has thoroughly reviewed the final Feasibility Report and the accompanying EIS/EIR for this 
project and fully supports the Recommended Plan selected for improving the fishery and wildlife habitat at Pine 
Flat Lake and below Pine Flat Dam on the lower Kings River. Specifically, the Recommended Plan involves 
the construction of a multi-level intake structure on the upstream face of Pine Flat Dam and the Byrd Slough 
Habitat Restoration providing aquatic ecosystem benefits along the Kings River. 

The KRCD is aware of the estimated costs for the Recommended Plan and, if the Project is authorized 
by Congress, would seek the necessary funding to cost share in the implementation of the proposed project. 
We further understand the non-Federal responsibilities described in the Feasibility Report and that the non- 
Federal sponsor is responsible for lands, easements, and rights-of-way, relocations, disposal areas (LERRD' s) 
and assurances for the non-Federal cooperation requirements. Based on comments received from the public 
during the public review period with respect to the Byrd Slough Habitat Restoration Site, the KRCD would 
prefer that a long-term conservation easement be negotiated with the County of Fresno for use of the site for 
this project. 

The District is pleased to be involved in this project and appreciates the opportunity to support the 
Corps' efforts. The KRCD believes that implementation of the Recommended Plan would be consistent with 
the goals and objectives of the local interests to restore and protect the fishery and wildlife resources of the 
Kings River at and below Pine Flat Reservoir. If you need additional information or would like to discuss this 
further, please call me or Mr. Jack Sinor, Assistant General Manager, at (559) 237-5567. 

Sincerely yours,, 

JLT/scw MI-0247 
BOARD OF DIRECTORS 

General Manager-Chief Engineer 

1 (JFFICEWS 

Division i, NORMAN B. WALDNER, Dinuba Division II, MASARU YOSHIMOTO, Fowler 
Division 111, ALVIN J. QUIST, Fresno Division IV, MARK C. McKEAN, Riverdale 
Division V, HUGH V. JOHNS. Hanford * Division VI. CElL W. HOWE. JR.. Stratford 

ALViN J. QUIST, President CElL W. HOWE, JR., Vice President 1 JEFF L. TAYLOR, General Manager-Chief Engineer, Secretary 
KEVIN W. VOGT, Auditor Controller 1 EDWARD J. TIEDEMANN, Attorney-At-Law At Large, GARVIN H. WHITE, Fresno 



Appendix G 

Draft Project Management Plan and 
Plan, Engineering and Design Agreement 



PINE FLAT FISH AND WILDLIFE HABITAT RESTORATION 
PROJECT MANAGEMENT PLAN FOR PED PHASE 

PURPOSE OF THIS PROJECT MANAGEMENT PLAN 

This Project Management Plan (PMP) was prepared as a tool to organize and 
manage activities of the Pine Flat Fish and Wildlife Habitat Restoration Project from 
design to project completion. This PMP establishes the scope, schedule, budgets, and 
technical performance requirements. The project schedule depicts the interrelationships 
of tasks/activities, milestones, durations, and costs. In addition, the PMP documents the 
commitments made by the Sacramento District (CESPK) and the local sponsors on the 
project. The content and level of detail in this PMP will evolve over the life of the 
project. 

The local sponsor of the habitat restoration project, Kings River Conservation 
District (KRCD), strongly supports the project. A Design Agreement will be negotiated 
to formalize the agreement on cost sharing for the design of the project. This PMP serves 
to guide Federal and non-Federal managers and project team members to maintain the 
project on schedule. The PMP will be updated periodically, reflecting approved changes 
in scope, schedule, and budgets. 

STUDY AUTHORIZATION 

The general authority for this study is the 1964 congressional resolution of the 
House Committee on Public Works, as follows: 

Resolved by the Committee on Public Works of the House of Representatives, 
United States, that the Board of Engineers for Rivers and Harbors is hereby 
requested to review the report on Sacramento-San Joaquin Basin Streams, 
California, published as House Document No. 367, 8 1 st Congress, 1 st Session, 
and other reports, with a view to determining whether any modification of the 
recommendations contained therein are advisable at this time, with particular 
reference to further coordinated development of the water resources in the San 
Joaquin River basin, California. 

PROJECT HISTORY 

When Pine Flat Dam was completed in 1954, little or no mitigation features were 
included to offset environmental losses. As a result, significant stream, riparian, and 
wetland habitat was lost in the reservoir area, along the river below the dam, and in the 
Tulare lakebed. In addition, the fisheries have been affected, both in the lower Kings 
River and in Pine Flat Reservoir itself. The Draft Feasibility Report was completed June 
2001. The executive summary follows. 

C:\data\pineflatWMPdesign\pf pmpdraft.doc 1 1 October 2001 



EXECUTIVE SUMMARY FROM FEASIBILITY REPORT 

STUDY AREA 

The study area is located primarily in Fresno County in the San Joaquin Valley. 
The study area is the Kings River basin, which includes parts of the valley and the 
western slopes of the Sierra Nevada. The largest city near the study area is Fresno. 

PURPOSE 

This report identifies measures, formulates, and evaluates alternative plans, and 
identifies a Recommended Plan to restore and protect the ecosystem for the fish and 
wildlife resources in Pine Flat Lake and in and along the lower Kings River from Pine 
Flat Dam to State Highway 180 by improving the fishery habitat, increasing the fishery 
survival rate, increasing riparian, shaded riverine aquatic (SRA), and oak-woodland 
habitats, and reestablishing native historic plant and wildlife communities. 

PROBLEMS 

The construction of Pine Flat Dam on the Kings River has altered the natural 
hydraulics and temperatures of the river, affected riparian, SRA, and adjacent vegetation, 
restricted native coldwater fish movements, which resulted in the decline of the fishery, 
affected fish and wildlife resources and aquatic wetland habitats, and further accelerated 
the decline of the riverine ecosystem habitat. 

Due to the design and operation of Pine Flat Dam, the reservoir can experience a 
significant increase in water temperature at certain times of the year. When there is 
adequate water, water temperatures are well within the optimal range for the survival of 
both coldwater and warm water fish. In low-water years, however, the availability of 
coldwater habitat for native fisheries in the reservoir and lower Kings River can decrease 
dramatically. 

Water releases from Pine Flat Lake influences the fishery downstream in the 
lower Kings River. During dry and below average precipitation years, with below 
average carryover storage, the coldwater reserves may be depleted from the reservoir by 
late summer and early fall, causing water temperatures in the reservoir and lower Kings 
River to exceed levels acceptable for coldwater fish growth and survival. In addition, 
low instream flows can adversely affect food supply, spatial habitat, and access to SRA 
habitat, and provide favorable habitat for nonnative warm water fishery growth, which 
further declines the native coldwater fishery survival rate. Finally, various land use 
activities have resulted in some loss of riparian, SRA, and oak-woodland habitat, which 
has depleted the food source to the associated wildlife and special-status species along 
the river. 

RESTORATION MEASURES 
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Ten restoration measures were considered: (1) raising Pine Flat Dam, (2) 
constructing a multilevel intake structure, (3) constructing a turbine bypass system, (4) 
constructing a new storage facility on Mill Creek, (5) constructing a water transfer 
pipeline, (6) restoring spawning gravels, (7) restoring Avocado side channel slough, (8) 
constructing small check dams at Flume Cove on Pine Flat Lake, (9) restoring habitat at a 
site along Byrd Slough downstream from the dam near the Friant-Kern Canal siphon, and 
(1 0) restoring lands on Westlake Farms. From these measures, eight alternative plans 
were formulated, including a no action plan. 

ALTERNATIVE PLANS 

The eight alternative plans included (1) no action; (2) constructing a multilevel 
intake structure on the upstream face of the dam to manage the temperature of 
downstream water releases to preserve the coldwater in the reservoir and promote 
downstream water temperatures suitable to sustain the native coldwater fishery 
throughout the year; (3) reestablishing historic floodplain riparian, SRA, and wildlife 
habitat at Byrd Slough along the Kings River immediately south of the Friant-Kern Canal 
siphon; (4) a combination of alternatives 2 and 3. 

RECOMMENDED PLAN 

Based on the evaluation of the alternative plans, the Corps and the Kings River 
Conservation District (KRCD), the non-Federal sponsor, and its cost-sharing partner, the 
Kings River Water Association (KRWA), identified Alternatives 2,3, and 4 (combination 
of alternatives 2 and 3) as the final alternative plans. The National Ecosystem 
Restoration Plan is Alternative 4, which is also the Recommended Plan. This plan would 
meet the objective of ecosystem restoration, maximize ecosystem restoration benefits, 
and would not have any significant adverse environmental effects. 

Ecosystem Restoration Benefits and Costs 

The Recommended Plan would restore about 13 miles of the lower Kings River, 
improve the native coldwater fishery in the reservoir, and restore about 143 acres of 
riparian and shaded riverine aquatic habitat at Byrd Slough. By increasing, improving, 
reestablishing, and conserving the amount and quality of habitat values for vegetation and 
wildlife, fisheries, and special status species. 

The first cost of the Recommended Plan is $35,800,000 based on October 2000 
price levels. Of the estimated project first costs, about $23,270,000 (65 percent of first 
costs) would be the responsibility of the Federal Government, and about $12,530,000 (35 
percent of first cost) the responsibility of the non-Federal sponsor. The annual costs are 
estimated to be $2,734,000, and the quantifiable environmental benefits are estimated to 
be 40 Weighted Usable Area (WUA) units and 84.56 Average Annual Habitat Unit’s 
( M U ) .  The estimated total investment cost is $40,093,000. The non-Federal sponsor 
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would be responsible for annual operation, maintenance, repair, rehabilitation, and 
replacement of the project, currently estimated at $56,000. 

Local Support 

The KRCD and the KRWA have cooperated fully with the Corps in the 
preparation of this report and have shown strong support for an ecosystem restoration 
project. The KRCD supports the Recommended Plan and would seek the necessary 
funding to cost share in construction of the proposed project. 

RECOMMENDATION 

The Corps recommends that the Recommended Plan be authorized for 
implementation as a Federal project and that this report be approved as the basis for 
preparation of plans and specifications for construction of this project. 
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SCOPE OF WORK 

INTRODUCTION 

The scope of work for this project is based on the Pine Flat Fish and Wildlife 
Habitat Restoration Feasibility Report. The project scope is limited to providing the 
environmental restoration measures to mitigate for the loss of riparian habitat and the 
fishery when Pine Flat Dam was constructed. 

OBJECTIVES 

The object of the project work described in the PMP is to design and develop a set 
of documents on which construction contractors can bid and construct quality 
facilitiedfeatures for the purpose of enhancing fish and wildlife habitat within the 
baseline schedule and baseline budget. The PMP was developed by the Corps in 
coordination with the KRCD to ensure that the work required for the design and 
construction of environmental restoration measures has been thoroughly developed and 
considered, and as the principal tool for designing and construction the project. The PMP 
forms the basis for estimating the total project costs. KRCD and the Corps of Engineers 
South Pacific Division, Sacramento District, and Headquarters provide a basis for 
managing and monitoring the project. The PMP, along with other Corps and sponsor 
documents, also serves as the historical record of execution of the design and 
construction project. 

SCOPE OF WORK 

The preconstruction engineering and design (PED) activities will be initiated 
FY02 under the direction of the Corps Sacramento District. PED activities on project 
elements will be accomplished in coordination with KRCD. A project management team 
will consist of representatives of the Sacramento District and KRCD. The team will meet 
periodically to appraise all elements of their respective organizations in the development 
of the project. 

The Sacramento District will accomplish construction of the project. Appendix A 
shows the location of the project. 

PROJECT DESIGN AGREEMENT 

The Project Design Agreement (PDA) is a binding, written agreement between 
the local sponsor and the Federal Government on project elements for the Pine Flat Fish 
and Wildlife Habitat Restoration Project. The PDA describes the responsibilities of both 
parties on cost sharing and credits for the project. The PDA will be developed in 
coordination with the local sponsor in accordance with applicable laws. Upon approval 
of the Feasibility Report and allocation of project funding, the PDA will be signed by the 
Assistant Secretary of the Army for Civil Works (ASA (CW)) and the local sponsor. 
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DESIGN DOCUMENT REPORT 

A Design Document Report (DDR) will be produced which will provide the 
technical basis for the plans and specifications. It serves mainly as a summary of the 
design to be used by the Project Delivery Team (PDT) during the development of the 
plans and specifications (P&S). The DDR is used by the independent technical review 
(ITR) team for reviewing the design, and the P&S and is available for future reference. 
The DDR is primarily an engineering document developed by the lead design engineer in 
cooperation with the PDT. The engineering members of the PDT, along with the 
functional chief, are responsible for the technical content of the DDR. The original DDR 
will be maintained in the official district files. An example of what would be included in 
the DDR is found in attachment 1. (Refer to ER 1 1 10-2-1 150, Appendix D, for content 
and format of the DDR.) 

PLANS AND SPECIFICATIONS DEVELOPMENT 

ENGINEERING DIVISION 

CIVIL DESIGN BRANCH 

Hydraulic Design Section 

A hydraulic model will be run to determine the design parameters for the 
multilevel intake structure. It is anticipated that the Waterways Experiment Station 
(WES) will run the model. Hydraulic Design Section will provide the necessary 
coordination with WES and will provide any additional information required for the 
development of the plans and specifications. After the PED agreement is signed and 
during the initial PED meetings, it will be determined if WES or someone else will 
perform the modeling. Work will include preparation of scope of work for Physical 
model, address US Bureau of Reclamation comments and take 2 field trips to review 
work by modeler. 

Structural Design Section 

Structural Design Section will provide structural engineering for the production of 
P&S for the multilevel intake structure. Structural Design will be the lead engineer 
during the plans and specifications phase of the project. They will perform the structural 
design and analysis for the preliminary design documentation. The will lead the 
engineering team in developing the plans and specifications as well as developing the 
structural plans. 

Civil Design Section 

Civil Design Section will provide the P&S necessary to support the multilevel 
intake structure and the habitat restoration. The Civil Design Section team member will 
also serve as the lead engineer for the project during the production of the Design 
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Documentation Report (DDR). For the DDR an aerial survey of the dam area would be 
required. Design drawings will be required to show the proposed access requirements. 
An updated version of the Basis of Design will be required. 

During the production of Plans and Specifications for construction, surveys of the 
dam will be required. A sediment survey or hydrographic survey will also be required. 
Develop design drawings for the Plans and Specifications package. These would include 
all required “General Design drawings” and all “Civil Design drawings” required for the 
plans and specifications. Also required are the Division I and I1 specifications sections. 
(Costs for the sedimenthydrographic survey and surveys of the dam have been removed 
from Civil Design and placed in the appropriate sections.) 

Landscape Architect 

Civil Design Section will provide the services of a landscape architect to develop 
the Byrd Slough Habitat Restoration site. The section will provide a write up for the 
Design Document Report. The landscape architect shall prepare the Quality Control Plan 
(QCP) for the restoration work, identified as the Byrd Slough Habitat Area. The 
landscape architect shall prepare the plans and specifications for an invitation for bid type 
contract. The warrantee period for the plans will be clearly identified in the plans and 
specifications. The landscape architect shall prepare an operations and maintenance 
manual for the Byrd Slough Habitat Restoration Site. 

Basic assumptions for the landscape architect are that the site is 143.5 acres. The 
mitigation work will be separated and packaged as a stand-alone contract, as well as, the 
QCP, ITR and O&M Manual will be separated from the other construction elements of 
the project. The mitigation plans and specs will be started concurrently with the model of 
the multi-level intake structure. Detailed surveys of the site will not be available; a high 
latitude aerial of the site will be used to base the drawings on. A 3-year maintenance 
establishment period will be required to establish the plants. 

Water Management 

Evaluate the fish management plan by KRCD and KRWA. This may lead to 
seasonal flow requirements, which may require the water control plan to be adjusted 
accordingly. 

Flood control operation will be modeled in HEC5. The model will be used to 
check for possible impacts of water temperature control, fish management, and habitat 
restoration alternatives on flood control requirements. 

MILITARTY DESIGN BRANCH 

Mechanical Engineering Section 
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Mechanical Engineering Section will provide information to the preliminary 
design documentation. (This shall include a write-up and appropriate design drawings of 
the hoist and cable systems for the new 27’x44’ gates and the 9 motors.) After the 
preliminary documentation is complete, they will develop the plans and specifications for 
the mechanical portion of the plans and specifications. 

Electrical Engineering Section 

Electrical Engineering Section will provide assistance to Mechanical Design 
Section with hoist and cable systems (w/ 9 motors) and develop all required electrical 
design drawings required to make the new, multi level intake electrically function, during 
the DDR and the plans and specifications for the project. 

GEOTECHNICAL BRANCH 

Project Support Section 

For the DDR an aerial survey of the dam area would be required. During the 
production of Plans and Specifications for construction, surveys of the dam will be 
required. A sediment survey or hydrographic survey will also be required. 

Geology and Mapping Section 

Seismic data for the site/dam will be required for the structural desigdanalysis. 
This is typically led by Geology section and at a minimum would require review of 
existing data and possibly generation of new data for the seismic design. 

Soil Design Section 

Concrete Materials sampling and testing will be required. This is typically led by 
Geotech Br (materials engineer and geologist) with close coordination with the structural 
engineers. We will need compressive strength, tensile strength, shear strength and 
possibly anchor pull out testingdata. Much of this testing will occur underwater which 
will significantly impact the costs. 

COST ENGINEERING BRANCH 

Cost Engineering will provide the MCACES government estimate for all 
contracts to be awarded. 

CONTRACTING DIVISION 

Contracting will provide the necessary support to develop the acquisition plan for 
the construction contracts. 
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PLANNING DIVISION 

Environmental Resources Branch 

Environmental Planning Section 

Throughout the project, Environmental Resources Branch ( E M )  will ensure that 
all environmental commitments identified in the final EIS/EIR are fulfilled. Activities 
during PED include: 

0 Coordinate with U.S. Fish and Wildlife Service to complete Endangered Species Act 
consultation with the U.S. Fish and Wildlife Service and to finalize the Coordination Act 
Report, if necessary. 

0 

Manual for the multilevel intake structure to ensure compliance with environmental 
requirements. 

Review P&S and participate in preparation of the Operations and Maintenance 

0 Coordinate and assist in the design of the Byrd Slough restoration site, including an 
initial biological survey/inventory of the site, office meetings, and related fieldwork. 
Coordination activities will include reviewing P&S, developing a monitoring plan, and 
participating in the preparation of the Operations and Maintenance Manual. Coordinate 
with the U.S. Fish and Wildlife Service and State Department of Fish and Game 
regarding Endangered Species Act compliance, if necessary. 

0 Prepare supplemental Environmental Assessments for potential modifications to 
project design for both the multilevel intake structure and restoration site, if necessary. 
Coordinate with other PDT members regarding environmental and cultural issues 
associated with potential modifications. 

0 Review the report outlining engineeringlconstruction methods to determine the need 
for onsite biologist and/or archeologist monitors. 

0 

the U.S. Fish and Wildlife Service and State Department of Fish and Game, as 
appropriate 

Coordinate the P&S, monitoring plan, and Operations and Maintenance Manual with 

0 ERE3 will review all P&S for environmental compliance as part of the ITR process. 

REAL ESTATE DIVISION 

Coordinate rights of entry for various design activities. Update the real estate 
plan and provide RE mapping of project. Coordinate with the sponsor on the acquistion 
of properties for the project. Certify the required LERRDs. 
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PLANS AND SPECIFICATIONS 

P&S will be compiled into one document. The lead engineer will coordinate the 
technical review of the P&S. The Bidability, Constructability, Operability and 
Environmental (BCOE) review will be performed and documented. The lead engineer 
will ensure that all comments from reviewers are addressed. The BCOE will be required 
to award all construction contracts. 

ENGINEERING CONSIDERATIONS AND INSTRUCTIONS FOR FIELD 
PERSONNEL 

\ 

The PDT will prepare a report outlining the engineering considerations and 
providing instructions for field personnel to aid them in the supervision and inspection of 
the contract. 

Once plans and specifications are completed according to all engineering 
regulations and policies, the lead engineer will obtain the Bidability, Constructability, 
Operability and Environmental (BCOE) documentation. A complete set of plans and 
specifications, which are contract ready, will be provided to the Project Manager. 

PROJECT MANAGEMENT 

A project manager will be assigned to provide the management required for the 
project. A program manager will manage the funds for the project. The duties of the 
project manager include: coordination of the design team, scheduling meetings, 
coordination with the local sponsor, lead in negotiations of the PED agreement, briefings 
to management, tracking project status, providing updates, manage budget, working with 
the team to develop an acquisition strategy for the construction of the project. 
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PROJECT DELIVERY TEAM MEMBERS 

Organization 
Corps of Engineers 
CESPK-PM-C 

Corps of Engineers 
CESPK-PM-P 

Corps of Engineers 
CESPK-ED-D 

Corps of Engineers 
CESPK-ED-A 

Corps of Engineers 
CESPK-ED-A 

Corps of Engineers 
CESPK-ED-D 

The following are the PDT members: 

Name/Title Address 
Judy Soutiere 1325 J Street 
Senior Project Sacramento CA 
Manager 95814 
Valarie Albrecht 1325 J Street 
Program Analyst Sacramento CA 

Terry Weeks 1325 J Street 
Civil Engineer Sacramento CA 

Steve Slinkard 1325 J Street 
Mechanical Design Sacramento CA 

Charles Mifkovic 1325 J Street 
Hydraulic Design Sacramento CA 

Robert Bochert 1325 J Street 
Structural Engineer Sacramento C A 

95814 

95814 

95814 

95814 

95814 
Corps of Engineers 
CESPK-ED-D 

Corps of Engineers 
CESPK-ED-D 

Corps of Engineers 
CESPK-ED-G 

Corps of Engineers 
CESPK-ED-G 

Corps of Engineers 
CESPK-ED-G 

Corps of Engineers 
CESPK-CO-0 

Corps of Engineers 
CESPK-RE 

David Ramierz 1325 J Street 
Water Management Sacramento CA 

Sid Jones 1325 J Street 
Landscape Architect Sacramento CA 

Karl Mai 1325 J Street 
Soil Design Sacramento CA 

Ronn Rose 1325 J Street 
Project Support Sacramento CA 
Section 95814 
Ken Regalado 1325 J Street 
Gelogy and Sacramento CA 
Mapping 95814 
Chuck Parnell PO Box 117,27295 
Park Manager Pine Flat Road 
Pine Flat Lake 

Dee LaSala 1325 J Street 
Reality Specialist Sacramento CA 

95814 

95814 

95814 

Piedra, CA 93649- 
0365 

95814 
Corps of Engineers I David Tedrick I 1325 J Street 
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Phone/FAX 
916- 557-7397 
916-557-7848 

9 16-557-7749 
91 6-557-7848 

9 1 6-5 57-663 5 
9 16-557-7846 

91 6-557-6888 
91 6-557-7841 

916-557-7254 
91 6-557-7863 

916-557-7293 
91 6-557-7846 

916-557-71 14 

916-557-7273 
916-557-6803 

91 6-557-71 73 
916-557-6803 

91 6-557-5396 
9 16-557-6803 

91 6-557-71 55 
91 6-557-6803 

559-787-2589 

91 6-557-7855 

916-557-7087 

1 October 2001 



CESPK-PD-R Biologist 

CESPK-PD-R Writer 

Kings River Jack Sinor 
Conservation Assistant General 

I District I Manager 

I Sacramento CA I 
95814 
1325 J Street 916-557-6774 
Sacramento CA 
95814 

Avenue 559-237-5 560 
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QUALITY CONTROL PLAN 

PINE FLAT DAM FISH AND WILDLIFE HABITAT RESTORATION 
PLANNING, ENGINEERING AND DESIGN PHASE 

The Sacramento District will be responsible for technical review of the Pine Flat 
Dam Fish and Wildlife Restoration Project, Fresno California, Planning, Engineering and 
Design (PED) Phase, consistent with those tenets of the Sacramento District Quality 
Management Plan. 

South Pacific Division will provide quality assurance and can provide technical 
and engineering support to the District as needed to resolve major technical issues. The 
review purpose is to ensure production of a quality product. 

Pine Flat Dam, on the Kings River, was constructed by the US Army Corps of 
Engineers and was completed in 1954. The dam is situated about 25 miles east of the city 
of Fresno and impounds water for flood control, water conservation, recreation, and 
hydroelectric power generation. Pine Flat Lake has a capacity of about 1 million acre- 
feet at gross pool. 

OBJECTIVES OF THE INDEPENDENT TECHNICAL REVIEW 

There are six primary objectives of engineering technical review. They are: 

1. To ensure that the engineering concepts are valid. 
2. To ensure that the recommended plan is feasible and will be safe and 

3. To ensure that a reasonable cost estimate has been developed. 
4. To ensure that the engineering analysis is correct. 
5.  To ensure that it comply with engineering policy requirements. 
6. To ensure that it complies with accepted engineering practice within the 

Corps, following the appropriate regulations. 
7. To ensure that it complies with environmental constraints. 

functional. 

The review should follow the policy in ER 11 10-2-1 150, Appendix F. 

DOCUMENTS TO BE REVIEWED 

Preliminary Design Document Report 
Plans and Specifications 
Final Design Document Report 
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STATEMENT OF TECHNICAL AND LEGAL REVIEW 

Once the technical review is complete, a signed statement of the completion of 
independent technical review will be submitted to the project manager. An example of 
the certification is attached. 

The Plans and Specifications will be reviewed for Bidability, Constmctability, 
Operability and Environmental (BCOE). The BCOE will be signed off by the District 
Engineer prior to award of all construction contracts. 
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BUDGET 
The following table breaks out the cost for each section to produce the plans and 
specifications necessary to award the construction contracts. The overall cost of the PED 
phase is $3,491,000. 

TASK BY SECTION COST ESTIMATE 

ENGINEERING DIVISION 
CIVIL DESIGN BRANCH 
Hydraulic Design Section 
Waterways Experiment Station 
US Bureau of Relcamaiton 

Structural Design Section 
Civil Design Section 
Landscape Architect 

MILITARY DESIGN BRANCH 
Mechanical Engineering Section 
Electrical Engineering Section 

GEOTECHNICAL BRANCH 
Project Suport Section 
Gelology and Mapping 
Soil Design Section 

COST ENGINEERING BRANCH 

PLANNING DIVISION 
ENVIRONMENTAL RESOURCES BRANCH 
Environmental Planning Section 
Cultural Resources 

CONTRACTING DIVISION 

REAL ESTATE DIVISION 

PROJECT AND PROGRAMS MANAGEMENT DIVISION 
Civil Project Management 
Civil Programs Management 

INDEPENDENT TECHNICAL REVIEW 

CONTINGENCIES (10%) 

TOTAL 

$130,000 
$450,000 

$40,000 
$740,000 
$260,500 
$180,000 

$200,000 
$175,000 

$89,500 
$100,000 
$200,000 

$70,000 

$70,000 
$10,000 

$30,000 

$15,000 

$250,000 
$100,000 

$70,000 

$3 1 1,000 

$3,491,000 

SUBTOTAL PER 
BRANCHDIVISION 

$1,800,500 

$375,000 

$389,500 

$70,000 

$80,000 

$30,000 

$15,000 

$350,000 
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PROJECT SCHEDULE 

Sign PED Agreement December 2002 

Initiate P&S December 2002 

Modeling from WES Completed December 2003 

DDR Completed March 2003 

P&S March 2005 

Project Cooperation Agreement December 2004 

Engineering considerations and instructions for field personnel March 2005 
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CHANGE MANAGEMENT 

The work identified in this PMP cannot change without approval of the PDT, Project 
Manager, and local sponsor. Changes to the scope, schedule, and budget will be 
coordinated and approved by the local sponsor. 

Disputes will be handled according to the PDA agreement. 
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Attachment 1 

Design Documentation Report (DDR) 

Civil Design Lead: Develop required Design Documentation Report (DDR) that will be 
used to obtain approval to proceed with plans and specifications phase. 

1. Physical Hydraulic Model Study and write-up. 
2. Hydrology. (Use of HEC 1) and write-up 
3. Updated Structural Design Analysis and write-up. 
4. Seismic Analysis of the Dam 
5 .  Surveys 
6 .  Mechanical DesigdElectrical Design of gates, hoist system and motors for 

9 port openings and write-up(s). 
7. Temperature Model Study. Using results from Physical Model 
8. HTRWreport 
9. Landscape Design for the restoration area, (143.5 acres). 
10. Real Estate Report 
1 1. MCACES cost estimate 

Develop a write-up for an updated version of the Basis of Design. Once all the above 
items (write-ups and design drawings) are hrnished to the Civil Design Lead, he will 
begin to compile the Design Documentation Report (DDR). This will include 
coordination efforts with the above design elements and the local sponsor. 
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MODEL AGREEMENT FOR DESIGN 

DESIGN AGREEMENT 
BETWEEN 

THE DEPARTMENT OF THE ARMY 
AND 

Kings River Conservation District 
FOR DESIGN OF THE 

Pine Flat Dam Fish and Wildlife Habitat Restoration 

IN ACCORDANCE WITH SECTION 105(~)  OF PUBLIC LAW 99-662 

THIS AGREEMENT entered into this day of Y , by and 
between the Department of the Army (hereinafter the “Government”) represented by [TITLE OF 
PERSON SIGNING THIS AGREEMENT] and Kings River Conservation District 
(hereinafter the ‘Won-Federal Sponsor”) represented by [TITLE OF PERSON SIGNING THIS 
AGREEMENT]. 

WITNESSETH, THAT: 

‘WHEREAS, the Energy and Water Development Appropriations Act for Fiscal Year -, 

of this Agreement) of the Pine Flat Fish and Wildlife Habitat Restoration 
Public Law , included funds for the Government to initiate design (as defined in Article I.B. 

(hereinafter the “Project” as defined in Article I.A. of this Agreement) atPine Flat Dam, 
Fresno, California]; 

WHEREAS, Section 105(c) of Public Law 99-662 (33 U.S.C. Section 2215) [lo0 Stat 
40891 provides that the costs of design of a water resources project shall be cost shared in the 
same percentage as the purposes of the project; 

WHEREAS, the Government and the Non-Federal Sponsor agree that the Non-Federal 
Sponsor shall contribute 25 percent of the financial obligations for design of the Project; 

WHEREAS, the Government and Non-Federal Sponsor have the full authority and 
capability to perform as hereinafter set forth and intend to cooperate in paying for design in 
accordance with the terms of this Agreement. 

NOW, THEREFORE, the Government and the Non-Federal Sponsor agree as follows: 

ARTICLE I - DEFINITIONS AND GENERAL PROVISIONS 

For purposes of this Agreement: 

A. The term “Project” shall mean the design of a multilevel intake structure and habitat 
restoration area located at Pine Flat Dam, Fresno, California. as generally described in the 
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Feasibility Report, Environmental Impact Statement/Environmental Impact Report for 
Pine Flat Dame Fish and Wildlife Habitat Restoration, Fresno, California dated 
- and approved by [CHOOSE THE APPROPRIATE ONE: Assistant Secretary of the 
Army (Civil Works)/Chief of Engineers.] 

, 

B. The term “design” shall mean all activities directly related to planning, engineering 
and design of the Project for which financial obligations are made during the period of design in 
accordance with the terms of this Agreement; the final accounting in accordance with Article 
IV.D. of this Agreement; any audit in accordance with Article VII of this Agreement; and the 
Government’s activities conducted as part of negotiating this Agreement. The term shall not 
include any activities performed as part of reconnaissance or feasibility studies; activities 
conducted as part of negotiation of a project cooperation agreement for the Project or separable 
element thereof; or the Non-Federal Sponsor’s activities conducted as part of negotiating this 
Agreement. 

C. The term “total design costs” shall mean all costs incurred by the Non-Federal Sponsor 
and the Government as a consequence of financial obligations for design. The term includes but is 
not necessarily limited to, the Government’s costs of negotiating this Agreement; applicable 
planning and evaluation; applicable engineering and design; environmental assessment and 
documentation; the identification, survey, and evaluation of historic properties; participation in 
the Design Coordination Team in accordance with Article I11 of this Agreement; costs of the final 
accounting in accordance with Article IV.D. of this Agreement; and costs of audit in accordance 
with Article VII of this Agreement. The term does not include any costs related to betterments; 
any costs of dispute resolution under Article V of this Agreement; any costs incurred as part of 
reconnaissance studies or feasibility studies; any costs (other than audit) resulting from financial 
obligations after the period of design; any costs of negotiating a project cooperation agreement 
for the Project or separable element thereof; or the Non-Federal Sponsor’s costs of negotiating 
this Agreement. 

D. The term “period of design” shall mean the time period commencing when Federal 
General Investigations appropriations for Preconstruction Engineering and Design of the Project 
are allocated to the US.  Army Engineer District, Sacramento, and ending when a project 
cooperation agreement for the Project, or a separable element thereof, is executed between the 
Government and a non-Federal entity or entities. 

E. The term “District Engineer” shall mean the U.S. Army Engineer for the District. 

F. The term “fiscal year” shall mean one fiscal year of the Government. The Government 
fiscal year begins on October 1 and ends on September 30. 

G. The term “betterment” shall mean a change in the design of an element of the Project 
resulting from the application of standards that the Government determines exceed those that the 
Government would otherwise apply for accomplishing the design and construction of that 
element, or the addition of an element of the Project that the Government would not otherwise 
accomplish. 
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H. The term “financial obligations for design” shall mean a financial obligation of the 
Government that results or would result in a cost that is or would be included in total design 
costs. 

I. The term “non-Federal proportionate share” shall mean the ratio of the Non-Federal 
Sponsor’s total cash contribution required in accordance with Article 1I.B. of this Agreement to 
total financial obligations for design, as projected by the Government. 

ARTICLE I1 - OBLIGATIONS OF THE GOVERNMENT AND THE NON-FEDERAL 
SPONSOR 

A. The Government, subject to receiving funds appropriated by the Congress and using 
those funds and funds provided by the Non-Federal Sponsor, shall expeditiously design the 
Project, applying those procedures usually applied to the engineering and design of Federal 
projects, pursuant to Federal laws, regulations, and policies. 

1. To the maximum extent possible, the Government shall design the Project in 
accordance with the Project Management Plan for the Project and, if applicable, a Project‘Study 
Plan for any reevaluation during design, developed and updated as required by the Government 
after consultation with the Non-Federal Sponsor. 

2. The Government shall afford the Non-Federal Sponsor the opportunity to review and 
comment on the solicitations for all contracts, including relevant scopes of work, prior to the 
Government’s issuance of such solicitations. To the extent possible, the Government shall afford 
the Non-Federal Sponsor the opportunity to review and comment on all contracts modifications, 
including change orders, prior to the issuance to the contractor of a Notice to Proceed. In any 
instance where providing the Non-Federal Sponsor with notification of a contract modification or 
change order is not possible prior to issuance of the Notice to Proceed, the Government shall 
provide such notification in writing at the earliest date possible. To the extent possible, the 
Government also shall afford the Non-Federal Sponsor the opportunity to review and comment 
on all contract claims prior to resolution thereof. The Government shall consider in good faith the 
comments of the Non-Federal Sponsor, but the contents of solicitations, award of contracts, 
execution of contract modifications, issuance of change orders, resolution of contract claims, and 
performance of all design (whether the work is performed under contract or by Government 
personnel), shall be exclusively within the control of the Government. 

[INCLUDE PARAGRAPH II.A.3. IF THE NON-FEDERAL SPONSOR DESIRES A 
“VOLUNTARY COST CAP.”] 

3. Notwithstanding paragraph A. 1. of this Article, if the award of any contract for design 
or continuation of design using the Government’s own forces would result in cumulative financial 
obligations for design exceeding $ , the Government and the Non-Federal 
Sponsor agree to defer award of that contract, all subsequent contracts for design, and design 
using the Government’s own forces until such time as the Government and the Non-Federal 
Sponsor agree to proceed with further contract awards for design or the continuation of design 
using the Government’s own forces, but in no event shall the award of contracts or design using 
the Government’s own forces be deferred for more than three years. Notwithstanding this general 
provision for deferral of contract awards or design, the Government, after consultation with the 
Non-Federal Sponsor, may award a contract or contracts or continue with design using the 
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Government’s own forces after the Assistant Secretary of the Army (Civil Works) makes a 
written determination that the award of such contract or contracts or continuation of design using 
the Government’s own forces must proceed in order to comply with law or to protect human life 
or property from imminent and substantial harm. 

4. As of the effective date of this Agreement, $ of Federal funds have been 
appropriated for design of the Project. This amount is less than the Federal share of projected 
total design costs, and the Government makes no commitment to budget for additional funds for 
the Federal share of total design costs. 

B. The Non-Federal Sponsor shall provide, during the period of design a contribution 
equal to 25 percent of total design costs. If the Government projects that the value of the Non- 
Federal Sponsor’s contributions under Articles I11 and VII will be less than 25 percent of total 
design costs, the Non-Federal Sponsor shall provide a contribution, in accordance with Article 
N.B. of this Agreement, in the amount necessary to meet its 25 percent share of total design 
costs. 

C. The Government shall perform a final accounting in accordance with Article N.D. of 
this Agreement to determine the contributions provided by the Non-Federal Sponsor in 
accordance with paragraphs B. and E. of this Article and Articles I11 and VII of this Agreement 
and to determine whether the Non-Federal Sponsor has met its obligations under paragraphs B. 
and E. of this Article. 

D. The Non-Federal Sponsor shall not use Federal funds to meet the Non-Federal 
Sponsor’s share of total design costs under this Agreement unless the Federal granting agency 
verifies in writing that the expenditure of such funds is expressly authorized by statute. 

E. The Non-Federal Sponsor may request the Government to design betterments. Such 
requests shall be in writing and shall describe the betterments requested to be designed. If the 
Government in its sole discretion elects to design the requested betterments or any portion 
thereof, it shall so notify the Non-Federal Sponsor in a writing that sets forth any applicable terms 
and conditions, which must be consistent with this Agreement. In the event of conflict between 
such a writing and this Agreement, this Agreement shall control. The Non-Federal Sponsor shall 
be solely responsible for all costs due to the requested design of betterments and shall pay all 
such costs in accordance with Article N.C.  of this Agreement. 

F. In accordance with Article N.E. of this Agreement, the Government shall afford 
credit, toward the share of total project costs for the Project that is required of the non-Federal 
entity or entities executing the Project Cooperation Agreement or Agreements for the Project or 
separable element thereof, for the Non-Federal Sponsor’s 25 percent share of total design costs 
required under paragraph B. of this Article. 

G. This Agreement shall not be construed as obligating either party to seek funds for, or 
to participate in, construction or implementation of the Project or a separable element thereof or 
as relieving the Non-Federal Sponsor of any future obligation under the terms of any Project 
Cooperation Agreement. 

ARTICLE I11 - DESIGN COORDINATION TEAM 
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A. To provide for consistent and effective communication, the Non-Federal Sponsor and 
the Government, not later than 30 days after the effective date of this Agreement, shall appoint 
named senior representatives to a Design Coordination Team. Thereafter, the Design 
Coordination Team shall meet regularly until the end of the period of design. The Government's 
Project Manager and a counterpart named by the Non-Federal Sponsor shall co-chair the Design 
Coordination Team. 

B. The Government's Project Manager and the Non-Federal Sponsor's counterpart shall 
keep the Design Coordination Team informed of the progress of the design and of significant 
pending issues and actions, and shall seek the views of the Design Coordination Team on matters 
that the Design Coordination Team generally oversees. 

C. Until the end of the period of design, the Design Coordination Team shall generally 
oversee issues related to design, including scheduling of reports and work products; development 
of plans and specifications; anticipated real property and relocation requirements for construction 
or implementation of the Project; contract awards and modifications; contract costs; the 
Government's cost projections; anticipated requirements and needed capabilities for performance 
of operation, maintenance, repair, replacement and rehabilitation of the Project; and other related 
matters. 

D. The Design Coordination Team may make recommendations that it deems warranted 
to the District Engineer on matters that the Design Coordination Team generally oversees, 
including suggestions to avoid potential sources of dispute. The Government in good faith shall 
consider the recommendations of the Design Coordination Team. The Government, having the 
legal authority and responsibility for design, has the discretion to accept, reject, or modify the 
Design Coordination Team's recommendations. 

E. The costs of participation in the Design Coordination Team during the period of 
design shall be included in total design costs and cost shared in accordance with the provisions of 
this Agreement. 

ARTICLE IV - METHOD OF PAYMENT 

A. Until the Government furnishes the Non-Federal Sponsor with the results of the final 
accounting, the Government shall maintain current records of contributions provided by the 
parties and current projections of total design costs and costs due to additional work under Article 
1I.E. of this Agreement. At least quarterly, the Government shall provide the Non-Federal 
Sponsor with a report setting forth all contributions provided to date and the current projections 
of total design costs, of total costs due to additional work under Article 1I.E. of this Agreement, of 
each party's share of total design costs, of the non-Federal proportionate share, of the Non- 
Federal Sponsor's total contributions required in accordance with Articles 1I.B. and 1I.E. of this 
Agreement, and of the funds the Government projects to be required from the Non-Federal 
Sponsor in accordance with Articles 1I.B. and 1I.E. of this Agreement for the upcoming fiscal 
year. On the effective date of this Agreement, total design costs are projected to be 
$ 
this Agreement is projected to be $ . [NOTE: PROJECTIONS SHOULD BE 
INFLATED THROUGH THE PERIOD OF DESIGN.] Such amounts are estimates subject to 

, and the Non-Federal Sponsor's contribution required under Article 1I.B. of 
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adjustment by the Government and are not to be construed as the total financial responsibilities of 
the Government and the Non-Federal Sponsor. 

B. The Non-Federal Sponsor shall provide the contribution required under Article 1I.B. of 
this Agreement in accordance with the provisions of this paragraph. 

[ARTICLE IV.B.l. OFFERS THE NON-FEDERAL SPONSOR FOUR MECHANISMS 
FROM WHICH TO CHOOSE IN DECIDING HOW TO PROVIDE ITS REQUIRED 
MONETARY CONTRIBUTION TO THE FEDERAL GOVERNMENT. THE 
NONFEDERAL SPONSOR SHOULD INDICATE ITS CHOICE DURING THE COURSE 
OF NEGOTIATING THE AGREEMENT. SUBJECT TO THE APPROVAL OF THE 
DISTRICT ENGINEER, AND IN ACCORDANCE WITH GUIDANCE GOVERNING 
THE USE OF ELECTRONIC FUNDS TRANSFERS, ESCROW AGREEMENTS, AND 

ANY METHOD INDICATED BELOW, OR A COMBINATION OF THEM, DURING 
THE LIFE OF THE AGREEMENT.] 

IRREVOCABLE LETTERS OF CREDIT, THE NON-FEDERAL SPONSOR MAY USE 

1, Not later than 30 calendar days after execution of this Agreement, the Government 
shall notify the Non-Federal Sponsor in writing of the funds the Government determines to be 
required from the Non-Federal Sponsor to meet the non-Federal proportionate share of projected 
financial obligations for design through the first fiscal year of design, including the non-Federal 
proportionate share of financial obligations for design incurred prior to such payment. Not later 
than 30 calendar days after such notice the Non-Federal Sponsor shall provide the Government 
with the full amount of the required funds by delivering a check payable to "FAO, USAED, 
Sacramento District" to the District Engineer, or verify to the satisfaction of the Government 
that the Non-Federal Sponsor has deposited the required funds in an escrow or other account 
acceptable to the Government, with interest accruing to the Non-Federal Sponsor, or present the 
Government with an irrevocable letter of credit acceptable to the Government for the required 
funds, or provide an Electronic Funds Transfer in accordance with procedures established by the 
Government. 

2. For the second and subsequent fiscal years of design, the Government shall notify the 
Non-Federal Sponsor in writing, no later than 60 calendar days prior to the beginning of that 
fiscal year, of the funds the Government determines to be required from the Non-Federal Sponsor 
to meet the non-Federal proportionate share of projected financial obligations for design for that 
fiscal year. No later than 30 calendar days prior to the beginning of the fiscal year, the Non- 
Federal Sponsor shall make the full amount of the required funds for that fiscal year available to 
the Government through the funding mechanisms specified in paragraph B. 1. of this Article. 

3, The Government shall draw from the funds provided by the Non-Federal Sponsor such 
sums as the Government deems necessary to cover: (a) the non-Federal proportionate share of 
financial obligations for design incurred prior to the payment made under paragraph B. 1 of this 
Article; and (b) the non-Federal proportionate share of financial obligations for design as they are 
incurred during the remainder of the period of design. 

4. If at any time during the period of design the Government determines that additional 
funds will be needed from the Non-Federal Sponsor to cover the non-Federal proportionate share 
of projected financial obligations for design for the current fiscal year, the Government shall 
notify the Non-Federal Sponsor in writing of the additional funds required together with an 
explanation of why additional funds are required, and the Non-Federal Sponsor, no later than 30 
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calendar days from receipt of such notice, shall make the additional required funds available 
through the payment mechanisms specified in paragraph B.l. of this Article. 

C. In advance of the Government incurring any financial obligation associated with 
additional work under Article 1I.E. of this Agreement, the Non-Federal Sponsor shall provide the 
Government with the full amount of the funds required to pay for such additional work by 
delivering a check payable to "FAO, USAED, Sacramento District" to the District Engineer, or 
verify to the satisfaction of the Government that the Non-Federal Sponsor has deposited the fbll 
amount of the funds required to pay for such additional work in an escrow or other account 
acceptable to the Government, with interest accruing to the Non-Federal Sponsor, or present the 
Government with an irrevocable letter of credit acceptable to the Government for the required 
funds, or provide an Electronic Funds Transfer in accordance with procedures established by the 
Government. The Government shall draw from the funds provided by the Non-Federal Sponsor 
such sums as the Government deems necessary to cover the Government's financial obligations 
for such additional work as they are incurred. In the event the Government determines that the 
Non-Federal Sponsor must provide additional funds to pay for such additional work, the 
Government shall notify the Non-Federal Sponsor in writing of the additional funds required. 
Within 30 calendar days thereafter, the Non-Federal Sponsor shall provide the Government with 
the full amount of the additional required funds through the funding mechanisms specified above. 

D. Upon completion of design or termination of this Agreement, and upon resolution of 
all relevant proceedings, claims and appeals, the Government shall conduct a final accounting and 
furnish the Non-Federal Sponsor with the results of the final accounting. The final accounting 
shall determine total design costs, each party's contribution provided thereto, and each parties 
required share thereof. The final accounting also shall determine total costs due to additional 
work under Article 1I.E. of this Agreement and the Non-Federal Sponsor's contribution provided 
pursuant to Article 1I.E. of this Agreement. 

1. In the event the final accounting shows that the total contribution provided by the Non- 
Federal Sponsor under Articles II.B., II.E., I11 and VII of this Agreement is less than its required 
25 percent share of total design costs plus costs due to additional work under Article 1I.E. of this 
Agreement, the Non-Federal Sponsor shall, no later than 90 calendar days after receipt of written 
notice, make a payment to the Government of whatever sum is required to meet the Non-Federal 
Sponsor's required 25 percent share of total design costs plus costs due to additional work under 
Article 1I.E. of this Agreement. 

2. In the event the final accounting shows that the total contribution provided by the Non- 
Federal Sponsor under Articles II.B., II.E., I11 and VII of this Agreement exceeds its required 25 
percent share of total design costs plus costs due to additional work under Article 1I.E. of this 
Agreement, the Government shall afford credit to the Non-Federal Sponsor during the 
construction or implementation of the Project (other than the 5 percent cash share for structural 
flood control), or the Government shall, subject to the availability of funds, refund the excess to 
the Non-Federal Sponsor no later than 90 calendar days after the final accounting is complete. In 
the event existing funds are not available to refund the excess to the Non-Federal Sponsor, the 
Government shall seek such appropriations as are necessary to make the refund. 
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E. The Government shall afford credit for the Non-Federal Sponsor’s 25 percent share of 
total design costs required under Article 1I.B. of this Agreement, in accordance with this 
paragraph. The Government shall afford such credit only after any payment to the Government or 
refund to the Non-Federal Sponsor required by paragraph D. of this Article has been made. To 
afford such credit, the Government shall apply the amount credited toward the share that non- 
Federal entities are required to provide toward total project costs for the Project. Nothing in this 
Agreement shall be construed to obligate the Government to repay the Non-Federal Sponsor, in 
whole or in part, for its 25 percent share of total design costs. 

1 .  If Federal funds are appropriated for construction or implementation of the Project, and 
if the Government and a non-Federal entity enter into a Project Cooperation Agreement for 
construction or implementation of the entire Project, then the Government shall afford credit for 
the entire 25 percent share. 

2. If Federal funds are appropriated for construction or implementation of the Project or a 
separable element thereof, and if the Government and a nowFederal entity enter into a Project 
Cooperation Agreement for construction or implementation of such separable element, then the 
Government shall afford credit for such portion of the 25 percent share as is allocable to such 
separable element. 

3. If no Federal h d s  are appropriated for construction or implementation of the Project 
or a separable element thereof, or if the Government and a non-Federal entity do not enter into a 
Project Cooperation Agreement for construction or implementation of the Project or a separable 
element, then the Government shall not afford any credit for such 25 percent share. 

ARTICLE V - DISPUTE RESOLUTION 

As a condition precedent to a party bringing any suit for breach of this Agreement, that 
party must first notify the other party in writing of the nature of the purported breach and seek in 
good faith to resolve the dispute through negotiation. If the parties cannot resolve the dispute 
through negotiation, they may agree to a mutually acceptable method of non-binding alternative 
dispute resolution with a qualified third party acceptable to both parties. The parties shall each 
pay 50 percent of any costs for the services provided by such a third party as such costs are 
incurred. The existence of a dispute shall not excuse the parties from performance pursuant to this 
Agreement. 

ARTICLE VI - HOLD AND SAVE 

The Non-Federal Sponsor shall hold and save the Government free from all damages 
arising from design for the Project and design for any Project-related betterments, except for 
damages due to the fault or negligence of the Government or its contractors. 

ARTICLE VII - MAINTENANCE OF RECORDS AND AUDIT 
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A. Not later than 60 calendar days after the effective date of this Agreement, the 
Government and the Non-Federal Sponsor shall develop procedures for keeping books, records, 
documents, or other evidence pertaining to costs and expenses incurred pursuant to this 
Agreement. These procedures shall incorporate, and apply as appropriate, the standards for 
financial management systems set forth in the Uniform Administrative Requirements for Grants 
and Cooperative Agreements to State and Local Governments at 32 C.F.R. Section 33.20. The 
Government and the Non-Federal Sponsor shall maintain such books, records, documents, or 
other evidence in accordance with these procedures and for a minimum of three years after 
completion of the accounting for which such books, records, documents, or other evidence were 
required. To the extent permitted under applicable Federal laws and regulations, the Government 
and the Non-Federal Sponsor shall each allow the other to inspect such books, documents, 
records, or other evidence. 

B. Pursuant to 32 C.F.R. Section 33.26, the Non-Federal Sponsor is responsible for 
complying with the Single Audit Act of 1984,31 U.S.C. Sections 7501-7507, as implemented by 
Office of Management and Budget (OMB) Circular No. A-133 and Department of Defense 
Directive 7600.10. Upon request of the Non-Federal Sponsor and to the extent permitted under 
applicable Federal laws and regulations, the Government shall provide to the Non-Federal 
Sponsor and independent auditors any information necessary to enable an audit of the Non- 
Federal Sponsor's activities under this Agreement. The costs of any non-Federal audits performed 
in accordance with this paragraph before the Government furnishes the Non-Federal Sponsor with 
the results of the final accounting shall be allocated in accordance with the provisions of OMB 
Circulars A-87 and A-133, and such costs as are allocated to the Project shall be included in total 
design costs and cost shared in accordance with the provisions of this Agreement. 

C. In accordance with 3 1 U.S.C. Section 7503, the Government may conduct audits in 
addition to any audit that the Non-Federal Sponsor is required to conduct under the Single Audit 
Act. Any such Government audits shall be conducted in accordance with Government Auditing 
Standards and the cost principles in OMB Circular No. A-87 and other applicable cost principles 
and regulations. The costs of Government audits performed in accordance with this paragraph 
before the Government furnishes the Non-Federal Sponsor with the results of the final accounting 
shall be included in total design costs and cost shared in accordance with the provisions of this 
Agreement. 

ARTICLE VIII - FEDERAL AND STATE LAWS 

In the exercise of their respective rights and obligations under this Agreement, the Non- 
Federal Sponsor and the Government agree to comply with all applicable Federal and State laws 
and regulations, including, but not limited to, Section 601 of the Civil Rights Act of 1964, Public 
Law 88-352 (42 U.S.C. 2000d), and Department of Defense Directive 5500.1 1 issued pursuant 
thereto, as well as Army Regulations 600-7, entitled "Nondiscrimination on the Basis of 
Handicap in Programs and Activities Assisted or Conducted by the Department of the Army". 

ARTICLE IX - RELATIONSHIP OF PARTIES 
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A. In the exercise of their respective rights and obligations under this Agreement, the 
Government and the Non-Federal Sponsor each act in an independent capacity, and neither is to 
be considered the officer, agent, or employee of the other. 

B. In the exercise of its rights and obligations under this Agreement, neither party shall 
provide, without the consent of the other party, any contractor with a release that waives or 
purports to waive any rights such other party may have to seek relief or redress against such 
contractor either pursuant to any cause of action that such other party may have or for violation of 
any law. 

ARTICLE X - OFFICIALS NOT TO BENEFIT 

No member of or delegate to the Congress, nor any resident commissioner, shall be 
admitted to any share or part of this Agreement, or to any benefit that may arise therefrom. 

ARTICLE XI - TERMINATION OR SUSPENSION 

A. If at any time the Non-Federal Sponsor fails to fulfill its obligations under Articles 
II.B., 1I.E. or IV of this Agreement, the Assistant Secretary of the Army (Civil Works) shall 
terminate this Agreement or suspend future Performance under this Agreement unless he 
determines that continuation of work on design of the Project is in the interest of the United 
States or is necessary in order to satisfy agreements with any other non-Federal interests in 
connection with the Project. 

B. If the Government fails to receive annual appropriations in amounts sufficient to meet 
its share of scheduled expenditures for design for the then-current or upcoming fiscal year, the 
Government shall so notify the Non-Federal Sponsor in writing, and 60 calendar days thereafter 
either party may elect without penalty to terminate this Agreement or to suspend future 
performance under this Agreement. In the event that either party elects to suspend future 
performance under this Agreement pursuant to this paragraph, such suspension shall remain in 
effect until such time as the Government receives sufficient appropriations or until either the 
Government or the Non-Federal Sponsor elects to terminate this Agreement, whichever occurs 
first. 

C. In the event that either party elects to terminate this Agreement pursuant to this 
Article, both parties shall conclude their activities relating to design of the Project and proceed to 
a final accounting in accordance with Article IV.D. of this Agreement. 

D. Any termination of this Agreement or suspension of future performance under this 
Agreement in accordance with this Article shall not relieve the parties of liability for any 
obligation previously incurred. Any delinquent payment from the Non-Federal Sponsor shall be 
charged interest at a rate, to be determined by the Secretary of the Treasury, equal to 150 per 
centum of the average bond equivalent rate of the 13-week Treasury bills auctioned immediately 
prior to the date on which such payment became delinquent, or auctioned immediately prior to the 
beginning of each additional 3-month period if the period of delinquency exceeds 3 months. 

ARTICLE XI1 - NOTICES 
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A. Any notice, request, demand, or other communication required or permitted to be 
given under this Agreement shall be deemed to have been duly given if in writing and either 
delivered personally or by telegram or mailed by first-class, registered, or certified mail, as 
follows: 

If to the Non-Federal Sponsor: 

[FULL ADDRESS] 

If to the Government: 

[FULL ADDRESS] 

B. A party may change the address to which such communications are to be directed by 
giving written notice to the other party in the manner provided in this Article. 

C. Any notice, request, demand, or other communication made pursuant to this Article 
shall be deemed to have been received by the addressee at the earlier of such time as it is actually 
received or seven calendar days after it is mailed. 

ARTICLE XI11 - CONFIDENTIALITY 

To the extent permitted by the laws governing each party, the parties agree to maintain 
the confidentiality of exchanged information when requested to do so by the providing party. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement, which shall 
become effective upon the date it is signed by [TITLE OF DEPARTMENT OF THE ARMY 
REPRESENTATIVE SIGNING THIS AGREEMENT]. 

THE DEPARTMENT OF THE ARMY THE [FULL NAME OF NONFEDERALSPONSOR] 
BY: [SIGNATURE] BY: [SIGNATURE] 
[TYPED NAME] [TYPED NAME] 
[TITLE IN FULL] [TITLE IN FULL] 
DATE: DATE: 
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CERTIFICATE OF AUTHORITY 

I, , do hereby certifL that I am the principal legal officer of the 
Kings River Conservation District, that the Kings River Conservation District is a legally 
constituted public body with full authority and legal capability to perform the terms of the 
Agreement between the Department of the Army and the Kings River Conservation District in 
connection with design of the [FULL NAME OF "PROJECT"], and that the persons who have 
executed this Agreement on behalf of the Kings River Conservation District have acted within 
their statutory authority. 

IN WITNESS WHEREOF, I have made and executed this certification this 
day of 

[SIGNATURE] + 

[TYPED NAME] 
[TITLE IN FULL] 
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CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best of his or her knowledge and belief that: 

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the 
undersigned, to any person for influencing or attempting to influence an officer or employee of 
any agency, a Member of Congress, an officer or employee of Congress, or an employee of a 
Member of Congress in connection with the awarding of any Federal contract, the making of any 
Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, 
and the extension, continuation, renewal, amendment, or modification of any Federal contract, 
grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have been paid or will be paid to 
any person for influencing or attempting to influence an officer or employee of any agency, a 
Member of Congress, an officer or employee of Congress, or an employee of a Member of 
Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the 
undersigned shall complete and submit Standard Form-LLL, "Disclosure Form to Report 
Lobbying," in accordance with its instructions. 

(3) The undersigned shall require that the language of this certification be included in the 
award documents for all subawards at all tiers (including subcontracts, subgrants, and contracts 
under grants, loans, and cooperative agreements) and that all subrecipients shall certify and 
disclose accordingly. 

This certification is a material representation of fact upon which reliance was placed 
when this transaction was made or entered into. Submission of this certification is a prerequisite 
for making or entering into this transaction imposed by Section 1352, Title 31, U.S. Code. Any 
person who fails to file the required certification shall be subject to a civil penalty of not less than 
$10,000 and not more than $100,000 for each such failure. 

[SIGNATURE OF NON-FEDERAL SPONSOR SIGNING AGREEMENT] 
[TYPED NAME] 
[TITLE IN FULL] 
DATE: 
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