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10 ATTACHMENT 7 – TECHNICAL JUSTIFICATION OF 
PROJECTS 

For the “AttachmentName” in the naming convention of BMS, use “TechJust” for this 
attachment.  

Attachment 7 is mandatory.  See Exhibit C for detailed guidance on the preparation of 
this attachment. There is no page limitation for Attachment 7; however, applicants are 
encouraged to be clear and concise. 

Scoring for Attachment 7 will be based solely on the technical justification of project(s) 
with respect to the claimed physical benefits (i.e., technical basis of the project and 
capability of yielding the benefits).  Documentation may include, but is not limited to: 
technical reports, feasibility studies, needs assessments, expert opinion or local 
knowledge, journals, etc.  The magnitude of physical benefits will not be scored under 
this criterion.  Please note that the magnitude of project benefits relative to costs will be 
evaluated based on the information provided in Attachment 8.  

10.1 Technical Justification 

Applicants should provide technical justification for the proposed project’s claimed 
physical benefits. Regardless of the magnitude of benefits claimed, studies or 
documents used to support the projects must be clearly referenced. Estimates based on 
expert opinion or local knowledge (for example, from a District Engineer) should be 
documented with the individual’s contact information. See Section V. for guidance on 
submitting studies, documents, or other reference materials. 

10.1.1 Kaweah River Basin Description 

The Kaweah River flows into Lake Kaweah, impounded by Terminus Dam, which is 

operated for flood control, conservation and other purposes.  There are three major 

tributaries to the Kaweah River below Terminus Dam, Dry, Merthen and Yokohl Creeks. 

Dry Creek, having considerable flood potential but no storage facilities, enters the 

Kaweah River above McKays Point.  Lake Kaweah is operated for an objective flow of 

5,500 CFS at McKays Point. Greater flows cannot be controlled and may flood 

developed portions of Visalia.  Lake Kaweah has not spilled uncontrollably since its 

completion in 1962.  However, it filled in December of 1966 and nearly filled in 1969. As 

originally constructed, it is expected to spill substantially about once every 50 years.3   

                                            

 
3
 1990 Hydrology Report, Kaweah River Basin, CA, Section 1-02: Flood Problems, ACOE – Sacramento 

District 
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Figure 10-1 – Project Area Waterways  
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Modifications to Terminus Dam that were completed in 2004 have improved that 

protection to approximately 75 years. 

Two types of floods may occur on the Kaweah River: winter rain and summer snowmelt.  

The winter rain floods are characterized by sharp peaks and most of the volume 

occurring within a few days.  The snowmelt flows have a much larger volume, with the 

runoff occurring over a number of months.  Peak snowmelt season flows rarely exceed 

channel capacity, but they may exceed irrigation and spreading capability for extended 

periods.  Dry Creek basin does not extend into the higher elevations where snow 

accumulates, so floods on Dry Creek are a result of rain.4 

10.1.1 Brief Project Description 

The proposed 2013 Hannah Ranch Flood Control & Habitat Conservation Project is 

intended to layoff floodwaters downstream of McKays Point on the Lower Kaweah River 

in an effort to diminish the flood flows that make it along the system to the communities 

of Visalia and Farmersville (a disadvantaged community).  The off-stream storage is 

intended to be reregulated so that the stored supply can be put to beneficial use later 

after flood events have passed and channel capacity and water demands return to a 

more normal state.   

Kaweah Delta WCD currently owns approximately 380 acres on the south side of the 

Lower Kaweah River, just east of the Friant Kern Canal which is a portion of the 

property known as the Hannah Ranch.  The District intends to develop the property into 

below ground earthen basins, develop a new more permanent Hannah Dam structure, 

develop a new turnout from the Friant-Kern Canal and develop a facility that would allow 

stored water in the new basins to be reregulated back to the Lower Kaweah River by 

gravity.  This Project’s primary benefits are flood damage reduction benefits, but 

secondary benefits also include the conservation of floodwater, the reduction of conflict 

over water resources in the area, environmental stewardship through the development 

of conserved habitat for endangered species, and expanding the Kaweah River Power 

Authority’s ability to generate on-peak hydroelectric power at Terminus Dam. 

  

                                            

 
4
 1990 Hydrology Report, Kaweah River Basin, CA, Section 2-07: Runoff, ACOE – Sacramento District 
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Figure 10-2 – Flood Channel Schematic 

10.1.2 Flood Damage Benefit Analysis 

10.1.2.1 Analysis Methods not Pursued 

This application for grant funding was begun in January 2013 and therefore certain 

Project benefit analyses were not feasible given Project development at that point.  

Also, given the 11 mile distance between the City of Visalia and the Project site, and the 

four mile distance between the Project site and Terminus Dam a significant amount of 

topographic information would have been necessary to develop in order for a functional 

flow model to be used in the project benefit analysis.  As this effort was evaluated in the 

initial stages of the grant application development it was viewed as potentially being 

very expensive and likely not feasible to complete within the available time given the 

likelihood of wet weather along these floodwater channels. 

TR-20 would have been a suitable program to evaluate the flood runoff flows and 

volumes from the Dry Creek watershed and subsequent flooding in downstream areas.  

The watershed modeling could have been accomplished with USGS topographic 

contour mapping, but given the other studies that had already evaluated peak flows 

from this watershed it was not believed that the modeling analysis would further refine 

the published hydrograph information for the watershed.  Also, the District had very little 
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topographic or cross-sectional information on the Kaweah River channel or other 

channels further downstream.  In order to use these programs the structures at each 

diversion point and road crossing would be needed to be modeled and there was not 

readily available information to accomplish that.  Given the lack of control structure 

information as well as topographic information on the channel and the overbank areas, 

HEC-RAS or HEC HMS models could have only been developed with major 

assumptions about conveyance geometry along the 15 mile alignment and given these 

assumptions were not viewed as more detailed efforts than the spreadsheet model that 

was ultimately developed. 

10.1.2.2 Analysis Framework and Assumptions 

Hydrograph information from ACOE’s 1990 Hydrology Report for the Kaweah River 

Basin was used as the basis for irregular flood events generated by the Dry Creek 

watershed.  Further, consistent with the December 1966 flooding event, it was assumed 

that Dry Creek was the generator of peak flood flows that cause flood damage in the 

City of Visalia.  Using this information hydrographs were generated for 10, 25, 50 75 

and 100 year Dry Creek events draining into the Kaweah River.  The hourly flows 

associated with these hydrographs were compared with published channel capacities 

from the 1962 Terminus Dam and Lake Kaweah Reservoir Regulation Manual to 

develop a framework for flooding evaluations.  Historic diversion records were used to 

estimate the flows past McKays Point in the Lower Kaweah that would eventually pass 

the Project site.  Diversions from the Lower Kaweah were accounted for at Outside 

Creek (max. 700 CFS) and Deep Creek (max. 500 CFS).   

Consistent with the opinion of the KDWCD District Engineer and other 100-year flood 

modeling for FEMA performed by Northwest Hydraulic Consultants in 2009 it was 

assumed that flood flows along the Lower Kaweah River caused significant overland 

flooding and therefore peak flows attenuated at Oakes Basin to roughly 1/3 the peak 

flow that passed the Project site (11 miles upstream).  However although the peak flow 

is reduced due to attenuation it was also assumed that almost no volume was lost along 

the flood corridor and therefore the hydrograph near Oakes Basin had a long duration at 

or near the peak flow.  At Oakes Basin, which is where the Lower Kaweah River 

bifurcates, it was assumed that the flows split evenly between Mill and Packwood 

Creeks.   

Capacities in Packwood and Mill Creek were used from more recent studies in the City 

of Visalia for these conveyance systems.  Packwood Creek was estimated to have a 

capacity of 250 CFS and Mill Creek 300 CFS.  However for this analysis it was 
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assumed that the runoff from the City of Visalia required 50 CFS of channel capacity in 

each Creek and thereby reduced the available capacity. 

10.1.3 Sources Used in Analysis Development 

10.1.3.1 1990 Hydrology Report, Kaweah River Basin, CA (ACOE – 
Sacramento District) 

The Sacramento District of the Army Corps of Engineers produced a Hydrology Report 

on the Kaweah River Basin in August of 1990 (see Attachment 7, Appendix A).  The 

report was prepared in support of a Kaweah River feasibility study and summarized 

hydrologic information for the Kaweah River and its major tributary, Dry Creek.  The 

information was to be used to provide estimates of the probability of downstream peak 

flows and flow volumes resulting from various project configurations.  In a 2009 FEMA 

publication on the 100-year Flood Zone along the Kaweah River by Northwest Hydraulic 

Consultants, this document was researched and verified as still describing current 

hydrology for the Region. 

10.1.3.1.1 Dry Creek Standard Project Flood Hydrograph 

This report contained two versions of standard project hydrographs for Dry Creek.  One 

version was for a “specific” storm centered over the Dry Creek watershed, while the 

other was a “concurrent” storm that was more centered over the Kaweah River 

watershed.  As noted in the 1990 ACOE Hydrology Report, “for the specific centering, 

total basin mean precipitation of 16.62 inches fell on the 81.9 square mile basin over 5 

days.” “The resulting SPF peak inflow was 23,165 CFS and the total volume was 33,089 

AF.” The specific storm hydrograph was selected for use in this evaluation because 

after reduction by flood series ratios it matched more closely with the Tulare County 

Flood Masterplan information on Dry Creek flows from the December 1966 storm.   

10.1.3.1.2 Ratios for Flood Series 

This report published a set of ratios that could be used with standard project events to 

estimate the hydrographs for different recurrence interval events.  There were ratios for 

10, 25, 50, 100, 200, and 500 year events.  These ratios and the specific standard 

project event for Dry Creek were used to develop hydrographs for flood events 

upstream of McKays Point for 10, 25, 50 and 100 year events. 
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10.1.3.1.3 Regulated Rain Flow Frequency 

This report also contained a chart (Chart 22) of regulated rainflow frequencies for 

existing conditions at McKays Point.  The chart shows estimated peak flows at McKays 

Point for recurrence intervals from 5 to 1000 years. 

10.1.3.2 1962 Terminus Dam & Lake Kaweah Reservoir Regulation 
Manual (ACOE – Sacramento District) 

10.1.3.2.1 Channel Capacities (Chart 2) 

This document (see Attachment 7, Appendix B) contains a map Titled Chart 2 that 

shows estimated channel capacities for most of the major creeks downstream of 

Terminus Dam on the Kaweah and St. Johns Rivers.  In discussions with the District 

Engineer he felt that the estimated capacities from this figure matched with his 

experience in the area.  Specifically capacities for the Kaweah River above McKays 

Point, the St. Johns River below McKays Point, the Lower Kaweah River below McKays 

point, Outside Creek, and Deep Creek were used from this document. 

10.1.3.3 2005 Terminus Dam & Lake Kaweah Water Control Manual 
(ACOE) 

10.1.3.3.1 Reservoir Design Flood Routing (Plate 8-2) 

This report (see Attachment 7, Appendix C) contains a Plate that depicts the reservoir 

design flood routing given modifications that were completed at Terminus Dam in 2004.  

Plate 8-2 depicts the inflows to Terminus Dam, the releases from Terminus Dam, 

storage in Terminus Reservoir, and the flows from Dry Creek that were involved in the 

design for Terminus Dam modifications.  Plate 8-2 shows a five day design flood routed 

through the reservoir where when Dry Creek flows begin to cause flooding releases 

from Terminus Dam are brought to a minimum to avoid additional flood damage.  The 

plate shows that besides the period when Dry Creek peaks, Terminus Reservoir has 

sufficient storage to regulate flows downstream of the Dam to approximately 5,500 CFS.  

10.1.3.3.2 Hypothetical December 1966 Flood Routing (Plate 8-5) 

This Plate shows that with the modifications to Terminus Dam in 2004 that in a flood 

event like the one from December 1966 the reservoir could hold back the Kaweah River 

inflow while allowing Dry Creek to peak and then regulating flows into the Kaweah River 

to approximately 5,500 CFS.  However the peak from Dry Creek would be 
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approximately 14,000 CFS and flows in excess of the 5,500 CFS target at McKays Point 

might last for approximately 22 hours. 

10.1.3.4 Tulare County Flood Control Masterplan 

After the December 1966 and 1969 floods, Tulare County studied the flood damage that 

occurred as a result of these two events, the rainfall that produced them and the 

protection that Terminus Dam (Kaweah River) and Success Dam (Tule River) provided 

the communities of Visalia and Porterville (see Attachment 7, Appendix D). 

10.1.3.4.1 Dry Creek Hydrograph for December 1966  
(Hydrology Appendix – Figure 5) 

In this document a gauging station on Dry Creek was used to produce a hydrograph for 

the December 1966 flood event.  The peak for this storm was approximately 14,000 

CFS.  The flood event was estimated to be approximately a 67 year recurrence event.  

During the flood event, Kaweah River flows into Terminus Reservoir were not released 

from the reservoir while Dry Creek flows exceeded safe levels at McKays Point.  After 

Dry Creek flows receded, then the reservoir began to make controlled releases again 

and was able to keep those releases near or below the 5,500 CFS target at McKays 

Point.  The shape and magnitude of the Dry Creek hydrograph in this report was 

consistent with the information presented in the Army Corp’s 1990 Hydrology Report for 

the Kaweah River Basin.   

10.1.3.5 FEMA Flood Analyses in the Area 

In 2009 Northwest Hydraulic Consultants (NWHC) published a Flood Insurance Study 

Report for FEMA on 100-year flood zones along the Kaweah and St. Johns Rivers 

between Terminus Dam and Highway 99 (see Attachment 7, Appendix E).  NWHC 

developed a two dimensional flood model for the area (composite MikeFLOOD, Mike 21 

and Mike 11 models) and evaluated depths of flooding for the 100-year event.  It was 

hoped that this modeling effort could support the flood damage reduction analysis for 

the proposed project, but after discussion with NWHC it was learned that extracting 

hydrographs or other basic model information would be a significant effort and wasn’t 

feasible given the time available to prepare the grant application. 

10.1.3.6 Discussions with District’s Senior Engineer 

10.1.3.6.1 System Management and Regional Flood Damage 

10.1.3.6.1.1 Reasons for Flooding in Visalia 
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In discussions with the KDWCD’s Senior Engineer, Larry Dotson, there appear to be 

two reasons for flooding in the City of Visalia.  One would be from peak flows in excess 

of channel capacities, but the other is limited capacity in creek channels that have been 

incorporated into the City’s storm drain system.   

10.1.3.6.1.2 Historic Flow Records 

KDWCD Senior Engineer provided daily average flow records for the Lower Kaweah 

River, Packwood Creek and Mill Creek for review.  This information was not capable of 

showing short duration peak events, but did indicate that the events when channel 

capacity was exceeded in this area were very rare.  Only three events could be 

identified and they were in 1966/67, 1969 and 1997. 

10.1.3.6.1.3 Events when Damage was Experience 

KDWCD’s Senior Engineer described a few events since Terminus Dam was built 

where there was flood damage in the City of Visalia.  These events were 1967, 1969, 

1984, 1997, 2005, 2006 and 2010.  However as described in the previous paragraph, 

the 1967, 1969 and 1997 events were the only events where flooding was caused by 

peak flood flows.  As previously stated the 1967 event had a peak of 14,500 CFS on 

Dry Creek while in 1969 the second highest peak on record was 6,020 CFS and in 1997 

the third highest peak on record was 4,300 CFS (below the 5,500 CFS target at McKays 

Point).  The other events were longer rainfall events where several storms came 

through the area and high flows in the creeks caused localized flooding in Visalia 

because rainfall exceeded the storm drain systems ability to convey the precipitation 

away. 

10.1.3.6.1.4 Management of Creek Systems 

The distance from Terminus Dam to the City of Visalia is approximately 15 miles.  

Between Terminus Dam and the City of Visalia there are at least four significant 

locations were management decisions can be made to manage flows.  These locations 

are at McKays Point, the Outside Creek diversion, the Deep Creek diversion and the 

bifurcation of the Lower Kaweah River to Packwood and Mill Creeks (at Oakes Basin).  

These channels and diversions are operated by local water managers to minimize 

flooding in the area and maximize regulated surface water supplies for conjunctive use 

after flood events have passed.   

The District’s Senior Engineer describes that when large flood events happen like the 

1967 or 1969 flood that significant overland flooding occurs along the creeks due to the 

peak, but this also causes significant attenuation along the system and is one of the 
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reasons why peak flows near Oakes Basin are roughly 1/3 the magnitude that they are 

on the Lower Kaweah downstream of McKays Point.  This point is supported by the two 

dimensional modeling that was done by NWHC for FEMA’s 2009 revision of the 100-

year Flood Zone in this area.  Their modeling showed significant amounts of overland 

flow traveling much slower than the peak flows conveyed along the creeks. 

10.1.4 Results of Spreadsheet Model Analysis 

10.1.4.1 Pre-Project Flooding 

A spreadsheet model was developed to track hourly flood flows from hydrographs for 

10, 25, 50, 75 and 100 year storms through the different parts of the flood corridor and 

the flows beyond the channel capacity that would result in the City of Visalia (see 

Attachment 7, Appendix F).  The developed spreadsheet model roughly corresponds 

to the amount of flooding that has been experienced in different recurrence interval 

storms.  For instance in smaller 10 year storms Visalia does not experience flood 

damage associated with peak flows overtopping creek banks and the spreadsheet 

model reflects that.  However, the spreadsheet model indicates that in a 75 year storm 

channel capacity would be exceeded for a several hours and that is consistent with 

what happened in Visalia in December 1966.  

The tables on the next page summarize the Flood Damage Reduction estimated due to 
the Project. 

10.1.4.2 Post-Project Flooding 

The incorporation of the 2013 Hannah Ranch Flood Control & Habitat Conservation 

Project into the spreadsheet model diverted 300 CFS from the flood flows on the Lower 

Kaweah below McKays Point and in the largest events was able to divert a maximum of 

1,500 AF.  This diversion was tracked hourly and the diverted volume was not allowed 

to proceed downstream toward Visalia.  Because these are rainfall storms produced by 

a relatively small watershed this new diversion and storage had some significant 

impacts to flows beyond channel capacity in Visalia.  Although the 300 CFS diversion 

capacity was not sufficient to avoid the peak flows exceeding channel capacity, the 

diversion capacity and storage was able to significantly reduce the duration of when 

flood flows exceeded channel capacity. 

10.1.4.3 Area and Depth of Flooding 

There was not sufficient time to do a detailed flood model that accounted for 

topographic variations in the City and use it to help estimate the details of where flood 
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waters would pool.  In the time available for the preparation of the grant application 

several simplifying assumptions were made to help estimate the area impacted by 

flooding. 

The topography in the area of the City of Visalia generally falls to the southwest toward 

the historic Tulare Lake bottom.  Due to this the two creeks that flow through the City of 

Visalia flow generally perpendicular to contours.  Therefore it was assumed that 

floodwaters from peak flows would rise to an average depth of 6-inches and then 

spread out to an area necessary to accommodate the flooding volume. 

Packwood Creek is mostly an open channel along its alignment through the City and for 

that reason it was assumed that flooding would develop a corridor along the channel 

through the City.  However Mill Creek transitions from a channel to an underground 

culvert that runs through most of the downtown business district.  Consistent with the 

opinion of the City’s previous City Engineer (John Dutton), it was assumed that the 

transition from channel to the underground culvert was the restriction and was the 

location around which flooding developed.  Mill Creek flows then move southwest 

through downtown spreading out due to the general fall in the area. 

10.1.4.4 Number of Buildings 

After flooded areas were estimated, available GIS information was used to count the 

number of parcels impacted by flood waters in each storm.  Given the somewhat crude 

method of determining the flooded areas, it was decided that all buildings identified 

would be evaluated as if they were residential (least valuable property) in order to be 

conservative on the estimates of Project  benefits.  Also consistent with this it was 

assumed that streets involved in damage estimate were included as the least costly 

paved roads. 
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Table 10-1:  Hannah Ranch Project Summary Benefit Table 

Note: Values in red designate flows in excess of channel capacity 

Pre-Project

Recurrence Dry Crk Mill Crk Beyond Mill Crk Packwood Beyond Packwood Total Flooded

Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Area
(Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres)

100 16,100 605 29 806 605 31 948 1,754 3,508

75 14,200 510 27 607 510 29 744 1,350 2,701

50 12,301 415 25 395 415 26 529 924 1,848

25 8,594 230 0 0 230 26 79 79 158

10 5,444 123 0 0 123 0 0 0 0

Post-Project

Recurrence Dry Crk Mill Crk Beyond Mill Crk Packwood Beyond Packwood Total Percent Flooded

Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Reduction Area

(Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres)

100 16,100 555 28 573 555 29 689 1,262 28.1% 2,524

75 14,200 460 27 408 460 29 521 929 31.2% 1,859

50 12,301 365 24 211 365 26 313 525 43.2% 1,049

25 8,594 192 0 0 230 0 0 0 100.0% 0

10 5,444 101 0 0 101 0 0 0 -- 0

Flood Damage Reduction Benefits

Recurrence Mill Crk Mill Crk Mill Crk Beyond Packwood Packwood Packwood Beyond Total Total

Interval Pre Proj Post Proj Benefits Capacity Pre Proj Post proj Benefits Capacity Volume Area

(Year) (AF) (AF) (AF) (HRS) (AF) (AF) (AF) (HRS) (AF) (Acres)

100 806 573 233 -1 948 689 259 -2 492 984

75 607 408 198 0 744 521 223 0 421 842

50 395 211 184 -1 529 313 215 0 399 798

25 0 0 0 0 79 0 79 -26 79 158

10 0 0 0 0 0 0 0 0 0 0
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10.1.4.5 Flood Damage Reduction Benefits 

DWR’s Flood-Rapid Assessment Model (F-RAM) was used to estimate the flood 

damage and the flood damage reduction benefits from the project for various recurrence 

interval storms.   

10.2 Project Physical Benefits 

10.2.1 Flood Protection 

10.2.1.1 Land 

Table 10-2:  Hannah Ranch Project Summary Flood Flow Table 

 

There are two areas that will be protected from flood damages in the City of Visalia.  

One area is along Packwood Creek in the southeast of the City and the other is in the 

City’s downtown business district along Mill Creek.  For 25, 50 and 75 year storms the 

benefit analysis indicated that many acres will be protected from flooding by the Project.  

Most of the land flooded by Packwood Creek is residential housing, while most of the 

land flooded by Mill Creek is commercial. The method of determining the flooded areas 

was based on an assumption of 6-inch flooding depth for all cases.  This is a major 

simplifying assumption and was done because of limited time and a lack of information 

on developed water surface elevation from flood flows.  In an attempt to be conservative 

in the analysis of benefits all lands were assumed to be residential, bringing down the 

value of lands flooded by Mill Creek, and thereby reducing the value of avoided flood 

damage. 

The flooded area associated with Packwood Creek was viewed as having an average 

flood depth of 6-inches and an offset from the creek wide enough to develop the 

estimated flooded volume.  The area surrounding the creek was viewed as not having 

any significant confining barriers and therefore allows floodwater to spread uniformly in 

width along the channel alignment.  The flooded area produced by Mill Creek was 

Recurrence Mill Crk Mill Crk Mill Creek Packwood Packwood Packwood Total

Interval Pre Proj Post Proj Flood Pre Proj Post Proj Flood Flood

Flooding Flooding Protection Flooding Flooding Protection Protection

(Year) (Acres) (Acres) (Acres) (Acres) (Acres) (Acres) (Acres)

100 1,613 1,146 467 1,895 1,378 517 984

75 1,213 816 397 1,487 1,042 445 842

50 790 422 368 1,057 627 430 798

25 0 0 0 158 0 158 158

10 0 0 0 0 0 0 0
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primarily focused on the area where the open channel creek transitions to a below 

ground culvert.  The flooding scenario was envisioned to be when culvert reached 

capacity and began to develop backwater that eventually escaped the channel banks 

and began to flow overland.  The below ground culvert through Visalia’s downtown area 

was originally built in response to a large flood event that significantly damaged the City 

in the early part of the 1900s.  Highway 198 to the south and Murray Avenue to the 

north were viewed as being confining barriers which then guided floodwater to the west 

in the direction of falling ground surface. 

For the 100 year storm reduced flooded area was also calculated but will not be 

included in the benefits total.  The reason for not including these benefits is because 

Terminus Dam has been estimated to provide protection up to approximately a 75 year 

event, but in a 100 year event it would not be able to regulate flows to the 5,500 CFS 

target at McKays Point.  Instead the runoff from the Kaweah River would be much 

greater than the flow from Dry Creek (what is being evaluated in the other storms) and 

would likely make the layoff from the Project of minimal benefit. 

Given the location of the Project’s layoff basins it is anticipated that the City of 

Farmersville, a disadvantaged community, would also receive additional flood damage 

reduction benefits from the Project due to reduced peak flows along Deep Creek and 

Outside Creek.  Currently there is not enough time to produce an analysis to estimate 

those benefits, but it is hoped that with additional time an estimate could be made for 

this community as well as for the City of Visalia. 

10.2.1.2 Buildings 

As was mentioned previously, the estimated flooded areas were used with GIS 

information on Tulare County parcels to estimate how many parcels were in each area.  

It was assumed that there was one building on each parcel in the areas, and since it 

was assumed that all lands were residential, it was further assumed that all buildings in 

the area were single story residences with no basement. 

However it should be noted that the area flooded by Mill Creek is primarily Visalia’s 

historic downtown business district.  This area contains the City’s convention center, 

three City Hall buildings, the City’s Police Chief and Fire Chief offices, Redwood High 

school, Kaweah Delta Medical Center, several banks and many businesses that support 

the community of Visalia. 
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10.2.2 Public Safety 

Kaweah Delta Medical Center is a regional hospital in the area and if it were flooded the 

impacts would delay emergency services to those needing emergency aid.  As was 

mentioned in the previous paragraph there are also several government buildings in the 

flood areas as well as schools.  Schools are often used as locations to gather in times of 

emergency, but in this case they would not likely be viable for this purpose.  Also the 

flooding of government buildings will likely lengthen emergency response times in the 

area. 

10.2.3 Floodwater Conserved 

The Project’s floodwater layoff basins will reregulate floodwater and conserve it so that 

it can hopefully be used for a beneficial use (recharge groundwater, irrigation supplies, 

etc.).  The facilities are planned to have a maximum storage of 1,500 AF.  The 

spreadsheet model that was used to evaluate flood flows was also used to account for 

floodwater diverted into the Project basins based on the maximum diversion rate of 300 

CFS and an assumed start hour during each storm.  The table below quantifies the 

estimated conserved floodwater from each recurrence interval storm. 

Table 10-3:  Hannah Ranch Project Conserved Floodwater Table 

 

As can be seen it appears that in 50 – 100 year storms the basin will be filled to 

capacity, but in smaller storms the diversion rate won’t be enough to fully fill the basins.  

Also it should be noted that while there was an estimate developed for the 100 year 

storm, these benefits are not being counted for the project because in this type of event 

the volume of available floodwater would be so great in the area that it is doubtful that 

the supply could be delivered to beneficial use. 

The value of the conserved water is related to alternative sources of supply.  In wet 

years these would be Friant Division CVP, other local river supplies and pumped 

groundwater.  Friant Division CVP Class 2 supplies are roughly $35/AF, pumped 

Recurrence Conserved

Interval Flood

Water

(Year) (AF)

100 1,500

75 1,500

50 1,500

25 1,470

10 1,250
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groundwater is roughly $40-60/AF in this area and local river supplies likely won’t carry 

any cost.  Due to this variety of possible costs the value of the conserved supplies was 

set at $20/AF. 

10.2.4 Environmental Stewardship and Habitat Development 

10.2.4.1 Acreage 

The areas of the Project that will be developed for endangered species habitat are 

either along the south bank of the Kaweah River (a kind of habitat corridor along the 

river) or near the top of the levees that bound project basins.  The width of the area 

along the Kaweah River is approximately 100 feet and its length is approximately 5,700 

feet producing an area of 13.1 acres.  The planted habitat area on the upper banks of 

basin levees will be approximately 20 feet wide on the 36,820 feet of levee producing 

and area of 16.9 acres.  This habitat will be developed and maintained by KDWCD as 

part of the Habitat Conservation Plan. 

10.2.4.2 Species 

Following the initiation of Kaweah Delta WCD’s 1993 Kaweah River Delta Corridor 

Enhancement Study that investigated the feasibility of managing surface and storm 

waters for the benefit of the region’s groundwater and biological resources, Kaweah 

Delta WCD pursued the development of a Habitat Conservation Plan (HCP).  A HCP 

comprehensively addresses the long-term habitat and species impacts beyond what 

would normally be handled on a project-by-project basis, allowing for comprehensive 

management of the water needs of the area.  Currently, the Kaweah Delta WCD has 

received approval of the Plan of Study. The Plan of Study is divided into three phases: 

a) Project Development, b) HCP Development, and c) environmental analysis and 

review. The Project Development Phase includes those efforts needed to fully develop 

the scope and nature of the HCP, as well as integration of State of California, 

Endangered Species Act requirements. The HCP Development Phase will take 

elements from the Plan of Study and the Project Development Phase to form the 

content of the HCP document and the basis for a Section 10(a) Incidental Take Permit 

and associated State action. The final phase will develop appropriate environmental 

documentation in satisfaction of NEPA and CEQA guidelines for the covered actions 

within the proposed HCP. 

The habitat area along the south bank of the Kaweah River would be planted with 

regionally significant phreatophytes such as willows, cottonwoods and potentially 

sycamores.  The upper levees of the basin cells would be re-developed into Oak 
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Savannah habitat as this property located within the historic Kaweah River Delta.  In the 

mid 1800’s the Kaweah River Delta supported the largest stand of valley oak (Quercus 

lobata) riparian forest in the world (McClaron 1983).  The vast majority of this habitat 

type has since been eliminated as a result of conversion to agriculture.  The habitat 

development along the upper rim of the new basin levees includes the restoration of 

Valley Oak Savannah and wild rose.  Also this project is consistent with the Tulare Lake 

Basin Plan through the implementation of watershed management activities by local 

agencies.  

Anticipated endangered species that will benefit from the conserved habitat include 

brush rabbit, western pond turtle, and Swainsons hawk.  Also the Project will support a 

nearby Heron rookery and several local raptor species. 

10.2.5 Increased Peak Power Generation 

Kaweah River Power Authority (KRPA) developed and operates a hydroelectric turbine 

at Terminus Dam that produces electricity to support the green energy needs of 

California.  The additional offstream surface water storage developed through the 

Project creates the potential for KRPA to produce greater amounts of on-peak 

hydroelectric energy through Terminus Dam while reregulating surface water supplies 

through the Project basins so that water right holders are kept whole and do not loose 

available resources through the effort.  Kaweah Delta WCD with Tulare ID are partners 

in KRPA. 
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APPENDIX A 

1990 Kaweah River Basin Hydrology Report 
  

































































































































 

 

 

ATTACHMENT 7 – TECHNICAL JUSTIFICATION 

APPENDIX B 

1962 Terminus Dam Reservoir Regulation Manual 
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APPENDIX C 

2005 Terminus Dam and Lake Kaweah Water Control Manual 
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APPENDIX III TO 

MASTER WATER CONTROL MANUAL 

TULARE LAKE BASIN, CALIFORNIA 
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Photo 2-1.  Lake Kaweah, looking east. 

 

 
Photo 2-2.  Terminus Dam-Lake Kaweah, looking north.



 

Revised July 2005 
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Photo 2-3.  Terminus Dam, looking north from control tower road. 

 

 
Photo 2-4.  Terminus Dam outlet 

 
 



 

Revised July 2005 
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Photo 2-5.  Terminus Dam gates 
 

 
Photo 2-6.  Terminus Dam fusegate intake 

 
 



 

Revised July 2005 
 2-11

 

 
Photo 2-7.  Terminus Dam fusegate spillway  

 

 
Photo 2-8.  Terminus Power Project powerhouse and tailrace 
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Photo 4-1.  Kaweah River headwaters 

 

 
Photo 4-2.  Kaweah River at Three Rivers  
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Photo 4-3.  Dry Creek near Lemoncove 

 

  
Photo 4-4.  Kaweah River below Terminus Dam 
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 Photo 4-5.  McKay Point diversion structure 

 

 
Photo 4-6.  Kaweah River below McKay Point diversion structure 






