V - DATA COLLECTION AND COMMUNICATION NETWORKS

5-01. Hydrometeorological Stations

a. Facilities. Precipitation, snow, temperature, stream stage, and reservoir pool elevation
data are collected at locations both upstream and downstream from Terminus Dam. Plate 4-1
shows the location of stream gages operated by the Corps (USACE), the U.S. Geological Survey
(USGS), Southern California Edison (SCE), and the California Department of Water Resources
(DWR). Plate 4-5 shows the location of climatological gages operated by the USACE, DWR,
and the National Weather Service (NWS).

The Sacramento District Office (CESPK) maintains its own network of Data Collection
Platforms (DCP) to collect pertinent hydrometeorological data for Corps projects. This District-
wide system is known as the Hydrometeorologic Automatic Data Acquisition (HADA) system.
Gages are added to the HADA system when CESPK Water Managers deem a gage site to be
necessary for the proper operation of a project. Table 5-1 lists the HADA system gages used by
CESPK Water Managers for the real-time flood control regulation of Terminus Dam.

In addition to the hydrometeorological gages listed in Table 5-1, pool elevation staff gages are
located on the upstream face of Terminus Dam. The stream gage locations also have staff gages
which can be used to confirm the pool or stage instrument reading and to make manual readings,
should the automated instrumentation fail.

b. Reporting. Hydrometeorological data at Terminus Dam and Lake Kaweah, and
elsewhere in the Kaweah River Basin, are monitored through the Hydrometeorologic Automatic
Data Acquisition (HADA) System. The Terminus Dam Project Office Computer (TRMPC)
automatically polls the DCP’s for parameters listed in Table 5-2. The pool elevation, local river
stages (Photo 5-1), and weather station (Photo 5-2) are polled every 15 minutes while the remote
precipitation gages (Photo 5-3) are polled/received every hour. Data from TRMPC are
transferred via Wide Area Network (WAN) or telephone to the District Office at least once an
hour.

Other agencies collect and publish hydrometeorologic data for other sites throughout the Kaweah
River Basin and adjacent basins. These sites are shown on Plates 4-1 and 4-5.

c. Maintenance. The Water Management Section is responsible for maintaining the
Corps gages listed in Table 5-1. Kaweah Delta Water Conservation District (KDWCD), along
with the Corps, is responsible for the maintenance of the flow measuring instruments located at
McKay Point, Yokohl Creek, and Cross Creek. All gages have backup battery power and will
continue to operate for several days without commercial power. The Sacramento District
contracts with private contractors to perform monthly stream flow measurements and maintain
most gages in this region.
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TABLE 5-1

TERMINUS DAM AND LAKE KAWEAH REAL-TIME
HYDROMETEOROLOGIC DATA COLLECTION SITES

Station Name and Mnemonic Collected Parameters Via Agency
Atwell ATW Precipitation R Corps
Temperature
Beartrap Meadow BRM Precipitation R Corps
Temperature
Cross Creek at Houston CRS Stage P Corps, KDWCD
Dry Creek near Lemoncove LCV Stage R,P Corps
Foothill Ditch below Terminus Dam FTH Stage R Corps
Giant Forest GNF Precipitation, Snow R Corps
Temperature
Hockett Meadow HCK Precipitation R Corps
Temperature
Kaweah River below Terminus Dam TRMQ | Stage, Water Temperature R Corps
Kaweah River at Three Rivers TRR Stage R,P Corps
Lemoncove Ditch below Terminus Dam LMN Stage R Corps
McKay Point MKI1/ | Stage R Corps, KDWCD
(Kaweah and St. Johns Rivers) MK2
Paradise Peak PR1/ Temperature R Corps
PR2
Terminus Dam (Pool) TRMP | Pool Elevation Corps
Terminus Weather Station TRMW | Evaporation R Corps
Precipitation
Temperature, Wind
Yokohl Creek at Garcia Bridge YKL Stage P Corps, KDWCD
KEY
Via: R=Radio
P=Phone

Agency: Indicates the agency responsible for the gage
Corps: U.S. Army Corps of Engineers

KDWCD: Kaweah Delta Water Conservation District
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TABLE 5-2
HYDROMETEOROLOGIC DATA COLLECTED AT TERMINUS DAM

SHEF Physical Element Code

Station and Mnemonic ElglulelsiTt!iT!IT!lUulUulU
DIGIPIC|WA|P|W|C|D|S
Terminus Dam TRMP X
Kaweah River below Terminus Dam TRMQ X X
Foothill Ditch below Terminus Dam FTH X
Lemoncove Ditch below Terminus Dam LMN X
Dry Creek near Lemoncove LCV X
Kaweah River at Three Rivers TRR X
McKay Point MK1/ X
MK2
Yokohl Creek at Garcia Bridge YKL X
Cross Creek at Houston CRS X
Terminus Dam Weather TRMW X X X | x X | x| x
Atwell ATW X X
Beartrap Meadow BRM X X
Giant Forest GNF x| x| x
Hockett Meadow HCK X X
Paradise Peak PR1/ X
PR2

Key to Standard Hydrologic Exchange Format (SHEF) Physical Element Codes:

ED - Evaporation, Pan Depth (in)
HG - Height, River Stage (ft)
HP - Height, Pool Elevation (ft)

PC - Precipitation, Accumulated (in)

SW - Snow, Water Equivalent (in)
TA - Temperature, Air (°F)

TP - Temperature, Evap. Pan (°F)

TW - Temperature, Water (°F)

UC - Wind, Accumulated Wind Travel (mi)
UD - Wind, Direction (Degrees)

US - Wind, Speed (mi/hr)
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5-02. Water Quality Stations

a. Facilities. Two types of water quality data-are collected for Terminus Dam:

(1) Temperature data are collected from the Kaweah River below Terminus Dam
gage site (TRMQ). These data are collected at 15-minute intervals.

(2) Lake Kaweah pool and inflow water samples and measurements are collected
by manual field sampling methods. Other agencies that collect and monitor water quality in the
surrounding area include USGS and DWR. The Corps of Engineers contracts for water quality
measurements, taken every April and August, on the lake and at its inflow. Private, commercial,
state-certified laboratories are utilized to perform the lab analysis. An algologist at the
University of California at Davis does the biological analysis. Parameter measurements include:
temperature, dissolved oxygen, biological oxygen demand, pH, suspended solids, general
chemicals, heavy metals, contaminates such as MTBE’s, algae enumerations, nutrients, and light
transparency (Secchi disk).

b. Reporting. Except for the continuous temperature data, water quality data are not
available on a real-time basis at SPK. The water temperature data collected at the outflow and
the reservoir water quality analysis are published in the Sacramento District’s “Annual Water
Quality Report,” according to ER 1110-2-8154 “Water Quality and Environmental Management
for Corps Civil Works Projects,” dated 31 May 1995.

c. Maintenance. The Water Management Section is responsible for maintaining the
water temperature gage at the Terminus Dam Outflow gage. The Section fulfills this
responsibility through a small private company under contract to the District. Other water quality
gages are maintained by various agencies.

5-03. Sediment Stations

a. Facilities. CESPK does not maintain or collect any sediment data on either the
upstream or downstream tributaries of Terminus Dam. This type of data is not required for the
real-time flood control operation of Terminus Dam. Reservoir sedimentation is discussed in
Section 4-04. Sedimentation Ranges are shown on Plate 4-4.

b. Reporting. Sediment data are not currently collected, reported, or maintained by
CESPK for Terminus Dam.

c. Maintenance. CESPK has no maintenance responsibilities with respect to sediment
stations.

5-04. Recording Hydrologic Data. In general, the agency or organization responsible for a
particular gage is also responsible for maintaining the official record for that gage. Therefore, the
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Sacramento District maintains the official record for the Corps gages listed in Table 5-1.
Kaweah Delta Water Conservation District is responsible for maintaining the official record of
flow and stage data collected at Cross Creek at Houston, McKay Point, and Yokohl Creek at
Garcia Bridge.

The hydrometeorological parameters listed in Table 5-2, along with additional maintenance
information, are initially recorded at the gaging site using the gage’s Data Collection Platform.
The data loggers log data every 15 minutes and have the capacity to store from 6 months to two
years’ worth of data. The amount of data that can be stored locally by the data logger is
dependent upon the number of parameters collected at the site.

The Terminus Dam Project Office Computer (TRMPC) automatically polls the Data Collection
Platform listed in Table 5-1 and stores the data in a local database. Data from TRMPC are
transferred, via Wide Area Network (WAN) or telephone, to the District Office at least once an
hour.

Once data are transmitted to the District Office, the data are stored and maintained in database
files located on the District’s Corps Water Management System (CWMS) computers. Both the
raw hydrometeorological data listed in Table 5-1 and data computed from the raw data (e.g.,
reservoir storage, inflow, outflow, precipitation, and stream flows) are maintained in the
database. This data will be kept on file, for archival purposes, for the life of the project and
beyond.

5-05. Communication Network. Both voice radio, WAN, and telephone communications are
maintained between the Sacramento District Office and Terminus Dam. Communication is
either by voice radio, WAN, or telephone. Radios in each office have backup power from
batteries and standby generators.

The Corps Water Management System can interrogate the project PC’s either by WAN or
telephone. The Water Control Data System utilizes backup power from an Uninterrupted Power
Supply (UPS) and standby generators.

5-06. Communication with Project

a. Regulating Office with Terminus Dam and [ ake Kaweah Project Office. Direct
communication between the Water Management Section, Sacramento District Office, and the
Terminus Dam Project Office is normally conducted via telephone for all matters relating to the
single operating purpose of flood control. Communication can be by voice radio or WAN (e-
mail). In the event that all communication is interrupted, a set of “Standing Instructions to
Project Operators™ has been compiled for Terminus Dam, and a copy of these instructions is
included in Exhibit A of this manual. Personnel responsible for project operation are listed in the
front of this manual and in Exhibit A.
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b. Between Regulating Office and Others. Close coordination, via telephone, between
the Corps, the Kaweah Delta Water Conservation District (KDWCD), and. Tulare Lakebed
interests is necessary when transitioning to and from flood operation. Direct communication
between the Corps and other local and/or federal agencies is normally conducted via telephone or
radio for all matters relating to the operation of the project.

c. Between Terminus Dam Project Office and Others. Direct communication between
the Project Office and other local and federal agencies is normally conducted via telephone or
WAN for all matters relating to the operation of the project. Pertinent agencies are listed in the
front of the manual and in Exhibit A. Exhibit D identifies the various agencies that require
notification in the event of a seismic emergency.

5-07. Project Reporting Instructions. Communications between the Water Management Section
and the Terminus Dam and Lake Kaweah Project Office may be made to provide special
instructions regarding the Terminus Project. The Terminus Dam and Lake Kaweah Project
operators should use voice radio, WAN, or telephone communication to report any failure of
machinery or other equipment, or to report any other unusual conditions at the dam. Also,
hydrologic data should be reported in the same manner, if requested, based on the operational
data requirements described in Exhibit A. Personnel responsible for the project operation are
listed in the front of this manual and in Exhibit A.

All significant inquiries received from citizens, constituents, or interest groups regarding water
control procedures or actions must be referred directly to the Water Management Section. Press
inquiries must be referred to the Public Affairs Office (PAO), Sacramento District.

5-08. Warnings. CESPK maintains contact with the local district office of the National Weather
Service (NWS) at all times concerning general meteorological conditions.

The Corps of Engineers provides release information at Corps reservoirs; however, the Corps
does not issue flood warnings. Flood warnings are the responsibility of the NWS.

Personnel from the NWS Office in Sacramento and the California Department of Water
Resources (DWR) are assigned to the Joint Federal-State River Forecast Center in Sacramento,
which monitors weather conditions and river stages on a year-round basis. When floods are
imminent, the State Flood Operations Center is activated. It operates on a 24-hour basis in
conjunction with the River Forecast Center. In addition, among other flood emergency activities,
the center advises interested parties of flood situations as they develop. The Joint Operations
Center furnishes flood information and flood warnings to the local news media, law enforcement
agencies, and other agencies for dissemination to the public.

The Park Manager of Terminus Dam and Lake Kaweah will issue warnings to local agencies by
telephone. Exhibit D lists the various agencies that will be notified in the event of a serious
seismic emergency. An Emergency Action Plan is kept at the Park Headquarters.

Revised July 2005
5-6



The DWR, through the Joint Operations Center, coordinates flood-fighting activities throughout
the state and is authorized to receive requests from local public agencies for assistance during
floods. The Corps responds to requests from the DWR Joint Operations Center for flood fighting
and rescues, and from the California Office of Emergency Services (OES) when the emergency is
beyond the capabilities of state and local government agencies.

Pursuant to the provisions of Section 8589.5, Government Code of California, emergency
procedures must be established for the evacuation and control of potential flood areas, in the
event of sudden failure of dams. Prior to the increased capacity, the Corps prepared a map
showing areas that would be inundated by failure of Terminus Dam. On the basis of the map, the
California Office of Emergency Services (OES), in cooperation with DWR, has designated
evacuation areas. A revised inundation map based on the spillway raise will be developed at a
future date. The local jurisdiction must then adopt emergency procedures that include, among
other things, specific routes to be used for evacuation, traffic control measures, movement of
people without their own transportation, shelter of evacuees, evacuation and care of people from
institutions, and perimeter security, interior security, and re-occupation of evacuation areas.
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Photo 5-1. Kaweah River below Terminus Dam stream gaging station

Photo 5-2. Terminus Dam weather station
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Photo 5-3. Giant Forest climatological station
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VI - HYDROLOGIC FORECASTS

6-01. General. Most of California is unique in that general rainfloods during the late spring and
summer are extremely rare. Therefore, runoff into the reservoirs can be fairly accurately
predicted during the spring and summer based on snowmelt in the mountains. This allows the
space required for flood control to be varied during snowmelt season based on the forecasted
runoff. These snowmelt forecasts are important in optimizing reservoir operation for all project
purposes.

Reliable long-term rainflood forecasts are not available at this time. However, short-term
precipitation forecasts are useful for anticipating release changes based on increased inflow or
changes in downstream conditions. Precipitation forecasting may also aid in the anticipation of
damaging flows and allow for the earliest possible warnings. Based on antecedent basin
conditions and forecasted runoff, flood control space should be kept at a level that allows storage
of an event without releases exceeding downstream channel capacity.

a. Role of the U.S. Army Corps of Engineers. The Corps of Engineers, by regulation,
cannot furnish forecasts of flows into Lake Kaweah to the public. That mission is the
responsibility of the NWS. However, during flood conditions, the Corps of Engineers provides
the Department of Water Resources with flood release forecasts. The DWR then coordinates
with the National Weather Service's River Forecast Center, which uses the information to aid in
forecasting river flows.

b. Role of Other Agencies

(1) The National Weather Service (NWS) provides Quantitative Precipitation
Forecasts (QPF) for the Kaweah River Basin and river flow forecast data for the Kaweah River
above Terminus Dam. The QPF is for the succeeding 24-hour period and is broken down into 6-
hour increments. These short-term forecasts are updated twice daily at 4:00 a.m. and 4:00 p.m.
The NWS also provides freezing levels, an index of loss potential for the basin, and short-term
local precipitation forecasts up to 24-hours in advance.

(2) The Joint Federal-State River Forecast Center (RFC) monitors weather
conditions and river stages on a year-round basis. The RFC will forecast stages and flows on
major river systems; however, only flow forecasts are made for the Kaweah River. The flows are
for the succeeding 24-hour period and are broken down into 6-hour increments. These short-
term forecasts are updated twice daily at 4:00 a.m. and 4:00 p.m.

(3) The California Department of Water Resources’ Snow Surveys provide April
through July snowmelt runoff forecasts for the Kaweah River Basin. Forecasts are made 1
February, 1 March, 1 April, and 1 May each year. Updates are provided when conditions change
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appreciably from the last forecast. The forecasts are published about 5 days after the date to
which they apply. A summary of forecasted runoff compared to actual runoff is shown on Table
4-7 in the Tables Section following Chapter IX of this manual.

(4) The Kaweah Delta Water Conservation District monitors water supply and
irrigation demands within the basin.

6-02. Flood Condition Forecasts

a. Requirements. Knowledge of current basin conditions and general basin
characteristics aids in forecasting flows during flood conditions. Information from the NWS,
real-time climatological data, antecedent basin wetness, inflow recession values, and local flow
estimates can all be used to help determine the forecast during flood conditions.

Uncontrolled local flows (occurring downstream during a rainfall flood event) may be substantial
and would require that the release from the project be reduced. The release should be adjusted to
maintain the combination of project release plus uncontrolled local flow at or below the objective
flow of 5,500 cfs (155.8 m>/s), for as long as possible. For a discussion of downstream channel
capacities, see Section 4-09 and Plate A-12.

b. Methods. The forecast of basin mean precipitation over the Kaweah River Basin is
conducted by the NWS, and is issued as part of the QPF. The QPF contains 6-hour rainfall
forecasts covering river basins all over California. The NWS River Forecast Center also
provides information on forecasted flows and the freezing level for the Kaweah River Basin.
Real-time stream flow data and the anticipated precipitation amounts can be translated into
estimated future flows by means of a unit hydrograph method.

Since the conditional space required for flood control is determined from snowmelt forecasts,
they are of primary concern in the operation of the Terminus Dam and Lake Kaweah Project.
The Kaweah Delta Water Conservation District and the Corps of Engineers use snowmelt
forecasts made by the California Department of Water Resources to maximize the operation of
the project.

6-03. Conservation Purpose Forecasts

a. Requirements. The operation of Lake Kaweah for conservation is generally as
requested by the Kaweah Delta Water Conservation District. The Corps is not currently required
to perform water quality forecasts for Lake Kaweah. Section 5-02, Water Quality Stations,
contains further information related to water quality.

b. Methods. The Corps of Engineers relies on irrigation demand estimates from the
Kaweah Delta Water Conservation District to evaluate the timeliness of releases when balancing
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flood control and conservation storage space requirements. The required flood control space for
any given time of the year is as shown on the Water Control Diagram, Plate A-13.

6-04. Long-Range Forecasts. Long-range forecasts are snowmelt runoff forecasts, and are
characterized by large flow volumes, several months in duration, and low to moderate peak
inflows. Other than the snowmelt forecasts discussed above, no long-range forecasts are used by
the Corps of Engineers for the Kaweah River basin.

6-05. Drought Forecasts. The Corps of Engineers' Drought Contingency Plan for the Terminus
Dam and Lake Kaweah Project is presented in Exhibit C.
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VII - WATER CONTROL PLAN

7-01. General Objectives. The primary operating objectives of the Terminus Dam and Lake
Kaweah Project are to protect areas below Terminus Dam from floods and provide maximum
possible conservation yield for irrigation. Recreation and hydroelectric power generation,
although also provided by the project, are secondary purposes.

7-02. Constraints. The maximum discharge capacity of the outlet works at given elevations are
shown in the pertinent data table at the front of this manual and on Plate A-3; known channel
capacities below Terminus Dam are shown on Plate A-12 and discussed in Section 4-09. The
maximum objective flow of the Kaweah River at McKay Point is 5,500 cfs (155.8 m’/s).

Lake Kaweah is part of a system of reservoirs contributing water to the Tulare Lakebed. At gross
pool elevation of 715.0 feet (217.9 m) Lake Kaweah has a capacity of 185,630 acre-feet (228.8
hm?). Releases greater than irrigation and spreading demands have the potential to pond on the
valuable Tulare Lakebed cropland. Diversion opportunities of unwanted floods are very limited
above Tulare Lakebed; most of the water that cannot be used (or placed in groundwater recharge
basins) will end up in the lakebed. Since water flowing to the lakebed may be from many
sources, releases from Lake Kaweah are coordinated with releases or uncontrolled flows from
other sources to the extent possible, giving consideration to downstream storage and diversion
capabilities. For a complete description of the Tulare Lakebed system, refer to the Master Water
Control Manual for the Tulare Lake Basin.

To the extent possible, non-damaging releases will be made through the outlet works and/or
power plant to avoid surcharging the reservoir.

7-03. Overall Plan for Water Control. The Water Control Plan for the Terminus Dam and Lake
Kaweah Project coordinates flood control space, irrigation storage, and recreational uses in order
to meet the following objectives:

a. Restrict flows in the downstream reaches of the Kaweah River at McKay Point to non-
damaging rates of 5,500 cfs (155.8 m®/s).

b. Provide the maximum practical amount of storage for conservation of irrigation water
without impairment of the flood control functions of the reservoir.

¢. Minimize damaging flows from the Kaweah River into Tulare Lakebed.

During the rainflood season, the required rainflood space is set for a given date, with variations
based on antecedent precipitation. During the snowmelt season, the required flood control space
is varied, based on forecasted inflow minus irrigation and spreading demands, to satisfy both
flood control and conservation objectives. The irrigation requirements and infiltration capability
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in the Kaweah River service area play an important role in the flood control operation of the
project. Since the Kaweah River has no outlet to the ocean, all flood flows not stored in Lake
Kaweah must be utilized or disposed of within the service area, otherwise they enter the Tulare
Lakebed as damaging floodwater. When flood releases must be made from Lake Kaweah, all
possible diversions for irrigation purposes are made. The normal anticipated irrigation demands
are shown on the Water Control Diagram, Plate A-13. In addition, extensive areas of permeable
soils have been reserved by local interests for disposal of floodwater by ponding and percolation,
with a two-fold purpose of recharging the heavily pumped groundwater storage, while
simultaneously preventing inundation of valuable agricultural cropland in Tulare Lakebed. As
part of the spillway raise project, a mitigation site has been established in the Tulare Lakebed.
The area is discussed in Section 2-04. Flood releases, as designated by the Corps of Engineers,
in excess of irrigation and spread demands will be diverted to mitigation areas as required in the
mitigation site operation and maintenance manual. The snowmelt portion of the Water Control
Diagram (Plate A-13) is designed to fill the reservoir, if runoff and irrigation demands permit,
but not spill.

7-04. Standing Instructions to Project Operators. During normal flood periods, Lake Kaweah
will be regulated in accordance with the normal regulations for flood control operation, as
explained in Paragraph 7-05 and Exhibit A of this manual. Instructions for project operators in
the event of a communication outage are presented in Section 7-05b. Exhibit A is designed to
function as a separate and complete document, and is to be used as a flood management guide.
To facilitate independent use of Exhibit A, plates required for the flood control operation of the
Terminus Dam and Lake Kaweah are provided therein.

The storage and release of floodwater in the flood control space is under the control of the Water
Management Section, Sacramento District, Corps of Engineers. Standing instructions to Project
Operators for flood emergencies are contained in Exhibit A, Paragraph A-03.

7-05. Flood Control. A detailed explanation of flood control operation is included in the text of
Exhibit A.

a. Normal Regulation for Flood Control. Flood control regulation begins when storage
in Lake Kaweah exceeds the flood control space required at any time, according to the Water
Control Diagram, Plate A-13, located in Exhibit A. The Water Control Diagram and this manual
are the authorized project documents regarding flood control operations. The diagram is the
result of analyses of flood frequency, seasonal flood potential, and downstream channel
capacities consistent with project objectives. The diagram requires the following:

- (1) Uniformly increasing flood control reservation from a minimum requirement
of zero on 1 September to 185,630 acre-feet (228.8 hm*) by 15 November.

(2) Conditional rainflood reservation up to a maximum of 185,600 acre-feet
(228.8 hm®) from 15 November through 28 February, decreasing to zero as early as 1 May,
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depending upon the rainflood parameter (a precipitation index of basin wetness).

(3) Conditional snowmelt flood reservation up to a maximum of 185,630 acre-
feet (228.8 hm?) from 1 March through 31 July, decreasing to zero as early as 1 May and as late
as 31 July, depending on the snowmelt runoff forecast.

The basin wetness parameter is computed from daily mean basin precipitation, weighted
according to station normal annual precipitation at the five project hydrometeorological system
gages. The index is computed by adding previous daily mean basin precipitation values decayed
by 3 percent each day to the current date and is reset to a zero parameter at midnight on 31
August. For additional information, see Exhibit A, Section A-02(a)8 and A-02(a)9.

Water stored in Schedule 1 or 2 flood control space will be released in accordance with the
schedule that applies to that space. This criteria is established to ensure the timely release of
floodwater from flood control space in the reservoir and, therefore, such releases shall not be
restricted by the storage and diversion rights under the Kaweah Delta Water Conservation
District agreements. The Corps of Engineers may direct that flood control space be increased or
decreased from what is required by the Water Control Diagram based on conditions prevailing at
the time.

If the reservoir storage is encroached within the flood control reservation, then flood control
releases are made as quickly as possible. However, flood control releases have the following
limitations, also indicated on the Water Control Diagram, Plate A-13:

(1) Releases from conservation and conditional rainflood space will be for
irrigation demands.

(2) Releases from Schedule 1 rainflood space will be for irrigation and spreading
demands.

(3) Releases from Schedule 2 rainflood space will be for irrigation and spreading
demands, plus a supplemental flood release.

(4) Releases from conditional snowmelt space will be computed based on 1
April-31 July runoff forecast, irrigation demand, and spreading capability.

(5) No flood control reservation is required during the month of August.

(6) Releases shall be limited such that flows in the Kaweah River at McKay Point
do not exceed 5,500 cfs (155.8 m’/s). For detailed information on responsibilities for flood
control, refer to Chapter [X. ‘

When the reservoir pool elevation is below gross pool (715 feet) (217.9 m), flood control
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releases will be made in accordance with the release schedule shown on the Water Control
Diagram, Plate A-13. During floods in which the pool level exceeds the spillway crest (715 feet)
(217.9 m), the Spillway Rating Curve and Table (shown on Plates A-4 and A-5) should be
checked frequently. During small and moderate floods it will be necessary to make only normal
flood releases through the outlet gates. However, occasionally during large floods it will be
necessary to gradually close the outlet gates as pool elevation rises above gross pool, in order to
control total outflow from the spillway and outlet to an objective outflow as long as possible.
During such floods, outlet gates will remain closed as long as spillway outflow exceeds required
release, to maintain desired flow at McKay Point. Subsequently, as the spillway outflow recedes,
the gates will be gradually re-opened to maintain the maximum objective outflow as long as
needed, in accordance with the Water Control Diagram, Plate A-13.

b. Emergency Regulation. If communications with the project are disrupted, the
following procedures will be followed for project operation:

(1) Continue releases in accordance with the last instructions from the Water
Management Section and make every attempt to re-establish communication.

(2) If communications cannot be re-established, make releases in accordance with
the Water Control Diagram (Plate A-13) and consult the Spillway Rating Curve and the Spillway
Rating Table (Plates A-4 and A-5) frequently and make adjustments to releases as described in
Section 7-05a, if spilling is occurring.

¢. Constraints. Releases from Terminus Dam, insofar as possible, will be restricted to
the non-damaging channel capacity of 5,500 cfs (155.8 m’/s) at McKay Point. See Section 7-16
for rate-of-release constraints.

7-06. Recreation. The recreation features at Lake Kaweah, shown on Plate 2-9, generally do not
require specific control of releases for recreation purposes; however, the marina, boat docks, and
portable restrooms require movement when the pool rises or falls quickly.

7-07. Water Quality. Lake Kaweah is not operated for water quality. Although water quality
control may not be an authorized project purpose, compliance with Public Law 92-500 requires
that all federal facilities be managed, operated, and maintained to protect and enhance the quality
of water and land resources through conformance with applicable federal, state, interstate, and
local substantive standards. Water quality measurements and water quality of the lake are
discussed in Section 4-08.

7-08. Fish and Wildlife. The Terminus Dam and Lake Kaweah Project is not operated

specifically for fish and wildlife purposes, although the lake supports a significant and diverse
fish, bird and mammal population. Approximately 160 acres (0.6 sq km) immediately west of
the Terminus Dam main embankment have been set aside as a wildlife management area. The
160 acres (0.6 sq km) is dominated by a pond upstream of the “Kaweah River below Terminus
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Dam” stream-gaging site weir. Approximately 1/3 of the area is comprised of riparian habitat.
Five acres have been planted for endangered species mitigation. The remainder is unimproved.

7-09. Water Supply. Space not reserved for flood control is operated for water supply, as directed
by the Kaweah Delta Water Conservation District. The user contract, No. 14-06-200-2110A,
between the United States (represented by the USBR) and the Kaweah Delta Water Conservation
District, provides for operation and maintenance of irrigation space. The Project Coordination
Agreement (PCA) dated February 2001 also provides for operation and maintenance of flood
control and agricultural supply.

7-10. Hydroelectric Power. In August 1986, the Kaweah River Power Authority was granted
FERC license number 3747 to construct and operate a 17 MW capacity power plant at Lake
Kaweah. Construction of the Terminus Power Project was initiated in 1987 with completion in
1990. The Terminus Power Project is described fully in paragraph 2-03(f).

The net head for the 20 MW Kaplin turbine can vary between 72 feet and 191 feet (21.9 and 58.2
m). The intake to the power tunnel has an invert elevation of 572 feet MSL (174.3 m). Flow at
low reservoir levels must be restricted to avoid vortex problems.

The turbine can generate electricity with flows between 400 cfs (11.3 m*/s) and 1,500 cfs (42.5
m’/s). Releases from Lake Kaweah below minimum turbine flow will be made from the
Terminus Dam slide gates. Between the minimum and maximum turbine flows, the required
releases will be made through the power plant and/or Terminus Dam slide gates. Releases above
this value will be made through the turbine bypass and/or slide gate.

7-11. Navigation. Navigation is not a project purpose. However, navigable waters include all
“waters of the United States,” which are in turn defined by Title 33 CFR Part 329 to include all
waters which might be susceptible to use in interstate commerce and all other waters, such as
lakes and wetlands, which could affect interstate commerce, including those from which fish
could be taken and sold in interstate commerce.

7-12. Drought Contingency Plans. ER 1110-2-1941 (Drought Contingency Plans) requires the
development and implementation of drought management plans as part of the overall water
control management activities for all projects with controlled storage. A detailed Drought
Contingency Plan is included in Exhibit C.

The Governor can declare a statewide drought emergency. The Governor's State Drought Action
Team (SDAT) has been formed to address drought planning. This team, established

1 February 1991 by the Governor's Executive Order No. W-3-91, consists of key state and federal
personnel who are responsible for overseeing and coordinating state and federal responses to
droughts. The Division Engineer is an SDAT member. Any drought declaration, drought
forecasts, or drought planning that may impact project operation will be the responsibility of this
entity.
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7-13. Flood Emergency Action Plans. The Project Office has a copy of the emergency
notification plan for serious emergencies and imminent dam failure. Procedures and
responsibilities during emergencies are presented in Chapter IX and Exhibit A. The emergency
Seismic Action Plan for Terminus Dam and Lake Kaweah is presented in Exhibit D.

The flood emergency activities of the Sacramento District, U.S. Army Corps of Engineers, is
divided into the following four phases:

a. Normal Phase (Normal Operations). This phase is in effect during normal day-to-day
operations. Emergency functions will be conducted by the normal organizational units assigned
to this type of work. The Chief, Water Management Section, will determine the need for
obtaining hydrologic and meteorologic data during non-duty hours. If the assistance of reservoir
personnel is needed, a request will be sent directly to the Park Manager, or to the Project
Operators. Prior to the flood season, personnel assigned to the emergency flood organization will
review ER 500-1-1 and District Supplements A, B, and C, and then ready themselves to
accomplish their duties.

b. Information Phase. The Chief of the Water Management Section will place the
District in Information Phase upon indication of impending floods, flash floods, localized short
duration floods, minor floods, and the early stages of major floods, when property damage is not
extensive and danger to life is not serious. An alert or warning will be issued to all District
personnel, including field offices, and local interests in the area affected. The District may assign
liaison personnel to the federal or state center during non-duty hours.

c. Alert Phase. Whenever the flood situation becomes so severe that forecast gage
heights indicate that river stages will reach or exceed the bank-full stages, the Chief, Water
Management Section, will recommend to the Chief, Engineering Division, to advise the District
Engineer to declare an Alert Phase. The Chief, Construction-Operations Division, will activate
the Flood Emergency Operations Center (EOC). The EOC will be staffed with personnel
necessary to maintain a close; continuous check on weather and hydrological conditions, and
issue situation reports to all District elements concerned. Liaison Engineers will be assigned to
the Federal/State Flood Center.

d. Mobilization Phase. The District Engineer will order Mobilization Phase whenever
major flooding appears imminent, and when the District may be called to furnish major
emergency assistance. Notification will be given to all parties as rapidly as possible, and flood
emergency activities will be given priority over all other District activities for the duration of the
mobilization period. In addition, the District’s flood emergency organization will be fully
activated.

7-14. Other. There are no other project purposes.
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7-15. Deviation from Normal Regulation. Deviations from approved Water Control Plans occur
because every possible circumstance cannot be accounted for in a Water Control Plan. Because
of the often competing goals and complex interactions of interested groups/agencies, even
seemingly inconsequential deviations from an approved plan can lead to unforeseen
environmental and legal complications. Deviations from approved Water Control Plans are
intended, therefore, to address unforeseen and unique circumstances. They are not intended as a
means for identifying or initiating new opportunities to reoperate or reallocate storage in
response to new and changing public needs. Exhibit B of this manual provides general
information for preparing all deviations.

7-16. Rate of Release Change. Release changes should not be made without prior notification
to the Kaweah Delta Water Conservation District. There are numerous irrigation structures
downstream from the dam which may require adjustments prior to any release change. In
addition, during periods of high releases, the Kaweah River channel must be patrolled for debris
removal and to assure proper functioning of flood control works. This is done in order to permit
orderly evacuation of people and personal property in advance of rising water downstream, and
to minimize bank caving after extended periods of high water flows. In the absence of any
downstream constraints, releases from Terminus Dam should not be increased or decreased by
more than 500 cfs (14.2 m*/s) per hour.
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VIII - EFFECT OF WATER CONTROL PLAN

8-01. General. The Terminus Dam and Lake Kaweah Project regulates flood flows in the Kaweah
River Basin to obtain the maximum practical reduction in flood damages, increase water available
for irrigation during irrigation season, and increase the recreational opportunities within the
Kaweah River Basin. The flood control storage in Lake Kaweah is sufficient to impound up to
185,630 acre-feet (228.9 hm?) of floodwater from the 561 square mile (1,453.0 km?) drainage area
of the Kaweah River above Terminus Dam. The Historical Operation of Lake Kaweah is shown
graphically on Plate 4-6. ‘

8-02. Flood Control. The main objectives of the flood control plan are to prevent the inundation
of areas in the lower Kaweah River Basin and to function as part of a system of reservoirs that
provide flood protection to the Tulare Lakebed and adjacent areas.

a. Spillway Design Flood. The original Spillway Design Flood (SDF) for Lake Kaweah
was based on a storm averaging 32.2 inches (81.8 cm) of precipitation and the equivalent of 6.7
inches (17.0 cm) of snowmelt over the entire basin, resulting in a total runoff of 24.8 inches (69.0
cm). The SDF had a peak inflow of 290,000 cfs (8,212.8 m?/s) and a 5-day volume of 740,000
acre-feet (912.4 hm?). The flood was routed through the reservoir using the initial storage of
107,000 acre-feet (131.9 hm3), 43,000 acre-feet (53.0 hm? ) less than gross pool, and 5,500 cfs
(155.8 m’/s) release through the outlets, which was progressively reduced to zero as the spillway
discharge reached 5,500 cfs (1,55.8 m%/s). The initial storage was based on the reservoir being
full 7 days prior to the beginning of the flood and subsequent releases being made in accordance
with the Water Control Diagram. The reservoir pool peaked at an elevation of 745.1 feet (227.1
m), with a corresponding freeboard of 4.9 feet (1.5 m). The maximum outflow was 274,000 cfs
(7,759.8 m’/s).

In 1971, the Probable Maximum Flood (PMF) was revised using HMR 36. The revised PMF
was based on a storm averaging 37.1 inches (94.2 cm) of precipitation and the equivalent of 5.0
inches (12.7 cm) of snowmelt over the entire basin, resulting in a total runoff of 23.9 inches (60.9
cm). The revised PMF had a peak inflow of 330,000 cfs (9,345.6 m’/s) and a 5-day volume of
713,000 acre-feet (879.1 hm®). The flood was routed through Lake Kaweah assuming the
reservoir was at gross pool at the start of the flood due to preceding storms. The reservoir pool
peaked at an elevation of 747.4 feet (227.1 m), with a corresponding freeboard of 2.6 feet (0.8
m). The maximum outflow was 295,600 cfs (8,371.4 m’/s).

In 1998, the Probable Maximum Flood (PMF) was again revised using HMR 58. The revised
PMF was based on a storm averaging 37.3 inches (94.7 cm) of precipitation and the equivalent of
4.1 inches (10.4 cm) of snowmelt over the entire basin, resulting in a total runoff of 21.8 inches
(55.4 cm). This revised PMF had a peak inflow of 337,500 cfs (9,558.0 m’/s) and a 5-day
volume of 652,256 acre-feet (804.2 hm3). The flood was routed through the enlarged Lake
Kaweah assuming the reservoir was at gross pool at the start of the flood due to preceding

Revised July 2005
8-1



storms. The reservoir pool peaked at an elevation of 747.12 feet (227.7 m), with a corresponding
freeboard of 2.88 feet (0.9 m). The maximum outflow was 308,400 cfs (8733.9 m’/s). A routing
of the SDF flood, using the revised PMF, is shown on Plate 8-1.

b. Reservoir Design Flood. Selection of the storage capacity of Lake Kaweah was based
primarily on the following flood control requirements:

(1) Protection of the urban area of the city of Visalia against all reasonable
probable floods, including the Standard Project Flood. At that time, a flow of 22,000 cfs (623.0
m’/s) was considered non-damaging to the area. The non-damaging flow to the urban area is
now considered to be 10,000 cfs (283.2 m*/s). Reevaluated flood frequency analysis and
increased Standard Project Flood potential developed subsequent to the December 1966 flood
event (see 8-02c below) indicate that Visalia is actually only protected from the 2.5 percent flood,
due to uncontrolled local flows below Terminus Dam.

(2) Protection of agricultural lands in the Kaweah River floodplain by controlling
the floods of record and the Reservoir Design Flood to 5,500 cfs (155.8 m*/s) at McKay Point.

(3) Prevention of damaging flows into Tulare Lakebed area, in all except the
extreme flood years, and minimizing damaging flows in those extreme years.

(4) Provision of 8,000 acre-feet ( 9.9 hm®) of space for sedimentation. The 1977
reservoir sediment survey revealed that 7,000 acre-feet (8.6 hm?) of sediment had accumulated in
Lake Kaweah since completion of the project.

In 2003, the spillway was raised by 21 feet (6.6 m), increasing the gross pool and flood control
pools to 185,630 acre-feet (228.9 hm?). The Reservoir Design Flood (RDF) represents the
maximum flood controllable to project objective outflows of 5,500 cfs (155.8 m?/s) utilizing
173,630 acre-feet (214.1 hm?) of flood control space. The RDF was derived from using 59.5
‘percent of the Standard Project Flood. Routings of the RDF and the 1 Percent Flood through
Terminus Dam and Lake Kaweah are shown on Plates 8-2 and 8-3.

c. Standard Project Flood. The Standard Project Flood (SPF) used in design studies for
Terminus Dam defined standard project runoff at the dam site based on the largest recorded event
at that time, the December 1955 storm. A reevaluation subsequent to the December 1966 flood
event indicates a somewhat greater potential runoff from the Kaweah River basin above the dam
and a much larger coincident accretion between the dam and the downstream damage areas,
principally from the Dry Creek drainage area. The recomputed Standard Project Flood,
developed in 1970, was developed by transposing the center of the December 1966 storm (on the
basis of percent of mean annual precipitation) directly over the drainage basin and computing the
resulting flood by unit hydrograph methods. Loss curves used allow for variation of loss rate
with accumulated total loss and rainfall intensity. They were based on analysis of the 1955 and
1966 floods, and indicate losses averaging 0.22 inches (0.6 cm) per hour during the standard
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project storm. The resulting Kaweah River SPF hydrograph had a peak flow of 119,000 cfs
(3,370.1 m*/s) and a four-day volume of 248,000 acre-feet (305.8 hm’). The standard project
runoff from Dry Creek has a peak flow of 20,500 cfs (580.6 m?/s) and a four-day volume of
32,000 acre-feet (39.5 hm?). Routing of the revised SPF through Lake Kaweah demonstrates the
effect of larger local flows entering the river between Terminus Dam and McKay Point on
Terminus Dam releases. Impairment of release capability during periods when the coincident
local flows preempt all or an appreciable portion of available channel capacity results in an
earlier loss of control during the SPF.

The Standard Project Flood used for the raised spillway is from the “Kaweah River Basin
Hydrology Report,” dated August 1990. This office report was prepared in support of the
Kaweah River Feasibility Study. This SPF was centered over the Kaweah River basin above
Terminus Dam with a total basin mean precipitation, including snowmelt, of 23.42 inches (59.5

- c¢m) over 5 days. The SPF volume is 245,000 acre-feet (302.1 hm?) and the peak flow is 117,700
cfs (3,333.3 m%). A concurrent flood, developed for Dry Creek near Lemoncove, has a peak flow
and volume of 16,768 cfs (472.9 m?/s) and 25,435 acre-feet (31.4 hm®), respectively.

The routing of the SPF through Terminus Dam and Lake Kaweah is shown on Plate 8-4.
d. Floods of Record. Hypothetical flood routings of the December 1966 rainflood are

shown on Plate 8-5. Plate 8-6 presents hypothetical flood routings of the 1906 and 1969
snowmelt floods. Historical Operation for the period 1962-2004 is shown in Plate 4-6.

8-03. Recreation. Table 2-1 shows the estimated annual visitation hours since 1962. Lake
Kaweah provides opportunities for many types of recreation. A description of the recreational
‘development at the lake is presented in Paragraph 2-06.

8-04. Water Quality. Water quality sampling and testing are conducted in April and August of
every year. The results of the water quality testing program are presented in Paragraph 4-08 and
Table 4-15. Although the recreational activities at the lake and the warming of the ponded water
may have some detrimental affect on water quality, Lake Kaweah provides water for recreation
and irrigation at times when there would otherwise be none. The quality of water is “good to
excellent” relative to its beneficial uses.

8.05. Fish and Wildlife. Lake Kaweah supports an excellent warm water fishery with bass,
crappie, bluegill, and catfish being the predominant species. This is a considerable enhancement,
given that the natural flow in the Kaweah River often falls to zero. Wildlife habitat mitigation
areas associated with the spillway raise are discussed in Paragraph 2-04.

8-06. Water Supply. Under natural conditions, a large portion of annual runoff may occur
during one or more relatively short flood events. Nearly all rainflood events occur from early
winter through early spring (December through March). Approximately 66 percent of the annual
runoff generally occurs during the snowmelt season (April through July). The annual natural
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runoff is highly variable, so relatively dry periods can occur over several years. Historical _
inflows to Lake Kaweah can be found in Table 4-12 in the Tables Section immediately following
Chapter IX of this manual. Prior to the spillway raise, Lake Kaweah provided approximately
100,000 acre-feet (123.3 hm®) of additional irrigation water annually. With the spillway raise,
approximately 8,490 acre-feet (10.5 hm®) of additional irrigation water will be provided annually
for use within the upper Kaweah service area below Terminus Dam.

8-07. Hydroelectric Power. The Kaweah River Power Authority completed construction of a 17
MW power plant at Lake Kaweah in 1990. The power plant, which is now capable of generating
20 MW, is designed to take advantage of the present project operation and does not impact other
project objectives.

8-08. Navigation. Navigation is not a project purpose. However, navigable waters include all
“waters of the United States,” which are in turn defined by Title 33 CFR Part 329 to include all
waters which might be susceptible to use in interstate commerce and all other waters, such as
lakes and wetlands, which could affect interstate commerce, including those from which fish
could be taken and sold in interstate commerce.

8-09. Drought Contingency Plans. A detailed explanation of the Drought Contingency Plan is
included in Exhibit C.

8-10. Flood Emergency Action Plans. During flood emergencies, project operation provides
benefits by defining procedures for warning downstream interests. Benefits can also be expected
during non-flood emergencies, such as pollution abatement. Procedures and responsibilities
during emergencies are presented in Chapter IX, Exhibit A, and Exhibit D.

8-11. Frequencies

a. Unregulated Flow Frequency. Unregulated rain flows and statistical parameters
representing the peak, 1-day, 3-day, 7-day, 15-day, and 30-day flows were developed for the
Kaweah River below Terminus Dam and for Dry Creek near Lemoncove. The unregulated
rainflood frequency curves for the Kaweah River below Terminus Dam and for Dry Creek near
Lemoncove are shown on Plates 8-7 and 8-8. The computed and adopted statistics supporting
Plates 8-7 and 8-8 are presented in tabular form in Tables 8-1 and 8-2 in the Table Section.
Unregulated snowmelt flows and statistical parameters, representing the 1-day, 15-day, 30-day,
60-day, 90-day, and 120-day flows, were developed for the Kaweah River below Terminus Dam.
The unregulated snowmelt flood frequency curves for the Kaweah River below Terminus Dam
are shown on Plate 8-9. The computed and adopted statistics supporting Plate 8-9 are presented
in tabular form in Table 8-3 in the Table Section following Chapter IX.

Flow records on the Kaweah River near Three Rivers began in April 1903. The flow record for
the Kaweah River below Terminus dam was extended back to water year 1904 based on the
Three Rivers data. Rainfall season flows at the Kaweah River near Three Rivers gage were
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increased by 4 percent to account for drainage area. The rainflood curves for the Kaweah River
below Terminus Dam were computed based on the 100-year period from 1905 through 2004,
while the snowmelt curves for the Kaweah River below Terminus Dam were computed based on
the 101-year period from 1904 through 2004.

These curves were derived using procedures contained in Bulletin 17B, “Guidelines for
Determining Flood Flow Frequency,” published by the U.S. Water Resources Council. The final
statistics have been adjusted to allow for orderly transition between curves of different durations.

b. Regulated Flow Frequency. Regulated rainflood and snowmelt flow frequency curves
for the Kaweah River below Terminus Dam are shown on Plates 8-10 and 8-11, respectively.
These curves reflect the historical operation of Terminus Dam from 1963-2004. The curves were
extended to reflect very rare events by routing hypothetical floods through Lake Kaweah.

c. Pool Elevation, Duration, and Frequency. Elevation-Duration and Elevation-
Frequency curves of reservoir storage frequency for Lake Kaweah are shown on Plates 8-12 and
8-13. These curves reflect the historical operation of Lake Kaweah from 1963-2003. Data for
water year 2004 was not included on these plates, as operational changes occurred during the
water year due to the completion of the spillway raise in February.

d. Seasonal Variation of Storage. The historical seasonal variation of storage frequency
is shown on Plate 8-14. The level of storage is highest from late spring through mid-summer
(May through July) as a result of snowmelt runoff stored for water supply and flood control.
Subsequent releases made through the summer for water supply and downstream rights draw the
reservoir system down for the beginning of the winter flood season. Data for water year 2004
was not included on this plate, as operational changes occurred during the water year due to the
completion of the spillway raise in February.

8-12. Other Studies. The Corps of Engineers does not have any studies in progress for the
Terminus Dam and Lake Kaweah Project.
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IX - WATER CONTROL MANAGEMENT

9-01. Responsibilities and Organization

a. Role of the U.S. Army Corps of Engineers. The primary responsibility for operating
Terminus Dam and Lake Kaweah Project is delegated to units of the Water Management Section
(Engineering Division) and Operations and Readiness Branch (Construction-Operations
Division) of the Sacramento District, U.S. Army Corps of Engineers, as outlined below. The
Sacramento District’s Public Affairs Office (PAO) coordinates with local press regarding floods
and other aspects of the project operation. Names, addresses, and telephone numbers of those
individuals whose responsibilities are outlined in the following paragraphs are listed in the front
of this manual and in Exhibit A.

(1) Water Management Section (Engineering Division). The Water Management
Section responsibilities are as follows:

(a) Obtaining current hydrometeorological data and weather forecasts for
the region. '

(b) Analyzing current reservoir information, hydrometeorologic data, and
weather forecasts for the region, making regulation decisions which are in accordance with the
approved water control plan, and issuing appropriate operating instructions to the designated
damtender.

(c) Providing training to the Project Operators in the Water Control Plan,
operations procedures, and instrumentation.

(d) Providing maintenance for hydrometeorological instrumentation and
gage control equipment at the project, and supervising its operation.

(e) Preparing monthly operation reports and other reports about the
operation of the project as requested by the Office, Chief of Engineers, and as needed for
operational purposes.

(f) Making revisions to this Water Control Manual and distributing them.

(g) Advising the District Engineer whenever there has been a departure
from operating instructions, or when there is a need for making a temporary modification to those
instructions.

(h) Staying informed at all times of downstream channel conditions and
making periodic field inspections.

Revised July 2005
9-1



(i) Arranging with local interests for collection of flow and diversion data.

(j) Obtaining from local interests each month a summary of requested
flows, and maintaining a record of the instructions issued, data transmitted to other agencies, and
requests received from other agencies.

(k) Keeping the Kaweah Delta Water Conservation District (KDWCD)
and other local interests continuously advised of the operation of the project.

(2) Terminus Dam and Lake Kaweah Park Manager (Construction-Operations
Division) has the following responsibilities:

(a) Keeping well informed of the operating rules contained in this Water
Control Manual and bringing to the attention of the Water Management Section any feature of
the manual that may require clarification or revision.

(b) Keeping familiar with the operation of all recording and
communication equipment and keeping informed of current hydrological and meteorological
conditions (i.e., pool elevation, river flows, precipitation, etc.). Reporting by radio, telephone, or
e-mail to the Water Management Section the data outlined in Exhibit A.

(c) Accomplishing the physical operation of the dam in accordance with
instructions contained in this manual, or as issued by the Water Management Section. During
storms, this may require 24-hour attendance at the dam.

(d) Calculating and maintaining a continuous record of inflow, outflows,
storage, Dry Creek flow, weather data, and other data specified by the Water Management
Section.

(e) Reporting any unusual conditions of the dam embankment, the
reservoir, and the downstream channel of the Kaweah River that might interfere with the planned
operation of the reservoir.

(f) Obtaining necessary information on scheduled downstream irrigation
and downstream spreading activities, and keeping local interests continually advised of the
routine operation of the reservoir.

(g) Maintaining a log of gate operation containing the following
information: change in position of gates, date and time when such changes are made, reservoir
water level, and initials of the individual accomplishing the change.

(h) Maintaining records of instructions received from the Water
Management Section and requests from the Kaweah Watermaster.
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(i) Making and recording weekly checks on reservoir and flow gage
readings to assure proper operation of all recording equipment.

(i) Immediately after the end of each month, transmitting to the Water
Management Section the data specified in Exhibit A.

(k) Making emergency operational changes when contact with the Water
Management Section is broken and a clearly defined change occurs that warrants immediate
action.

(I) Assisting with obtaining samples for water quality and sedimentation
analysis as required.

(3) Operations and Readiness Branch (Construction-Operations Division) has the
responsibly of budgeting project operation and maintenance funds.

b. Other Federal Agencies

(1) The Bureau of Reclamation (BOR) acts as the agent for the United States in
the execution of the repayment contract (14-06-200-1729A), wherein water users repay a
percentage of the capital for the construction of Terminus Dam with annual operational and
maintenance costs. The final payment was made 1 May 2004.

(2) The National Oceanic and Atmospheric Administration (NOAA), through its
National Weather Service (NWS), maintains year-round surveillance of weather conditions.
NOAA weather and storm forecasts, pertinent to the area, are furnished to the NWS office in
Sacramento for distribution to agencies responsible for flood protection. The NWS furnishes
meteorological data and weather forecasts on a 24-hour basis. When the meteorological situation
indicates general area precipitation, NWS furnishes Quantitative Precipitation Forecasts (QPF).
(See Paragraph 6-01b.)

(3) Personnel from the NWS office in Sacramento and the California Department
of Water Resources are assigned to the Joint Federal-State River Forecast Center (RFC), which
monitors weather conditions and river stages on a year-round basis. The RFC forecasts stages
and flows on major river systems, including inflow to Lake Kaweah on the Kaweah River.

(4) The Federal-State Flood Operations Center furnishes flood warnings and
forecasts of river stages and flows to the local news media, law enforcement agencies, and other
responsible agencies for their use and for dissemination to the public.
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c. State and County Agencies

(1) The California Department of Fish and Game enforces fish and game laws on
the lake and within the wildlife area. They also stock the lake with fish.

(2) The California Division of Forestry is responsible for firefighting on project
land.

(3) The County of Tulare provides normal law enforcement at the project and
patrol of the lake by boat. During periods of peak visitation, additional law enforcement is
provided under a contract with the Corps.

(4) The Kaweah Delta Water Conservation District directs the use of
conservation storage in Lake Kaweah and manages the mitigation areas that are not located on
U.S. Army Corps of Engineers property.

d. Private Organizations. None

9-02. Interagency Coordination. To ensure that the flood control operation of Terminus Dam
will be as effective as possible, it is essential that the Corps be continually apprised of possible
flood hazards, weather conditions, inflow to the reservoir, and flows at key locations in the
Kaweah River. This requires close liaison between the U.S. Army Corps of Engineers, the
National Weather Service (NWS), the Federal-State River Forecast Center (RFC), the California
Department of Water Resources (DWR), Kaweah Delta Water Conservation District (KDWCD),
U.S. Bureau of Reclamation (USBR), and the Tulare Lake interests.

a. Local Press and Corps Bulletins. The Sacramento District, U.S. Army Corps of
Engineers, Public Affairs Office (PAO), coordinates with the local press regarding floods and
other aspects of project operation. The Water Management Section, Sacramento District,
maintains official records on Corps projects. Current reservoir status information is available on
the Corps’ Sacramento District Water Control Data Systems web site: <http://www.spk-
wc.usace.army.mil/>.

b. National Weather Service. Congress has given the National Weather Service
responsibility for providing flood warnings to the public. The NWS office in Sacramento
maintains a year-round surveillance of weather conditions. The National Weather Service also
prepares and distributes weather forecasts to agencies responsible for flood protection, and to the
public by way of the local news media. The NWS furnishes meteorological data and weather
forecasts on a 24-hour basis. Regular forecasts are made twice a day. When the meteorological
situation indicates general area precipitation, Quantitative Precipitation Forecasts are also
furnished.

c. U.S. Geological Survey. The U.S. Geological Survey (USGS) operates and maintains
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gaging stations on a cooperative basis with local, state, and federal agencies. The USGS
publishes records of their own measurements and those furnished by other agencies, such as the
Bureau of Reclamation and the Corps of Engineers. Complete records of flows for Corps of
Engineers flow gages were published by USGS prior to water year 1991. Since 1991, the Corps
has operated and serviced these gages and now maintains the complete official record for gaging
stations used in the operation of Terminus Dam. Refer to Plate 4-1 for the gaging station
locations operated by various agencies within and around the basin.

d. California Department of Water Resources. The Corps of Engineers furnishes the
Department of Water Resources (DWR) with precipitation and temperature data from
climatological stations it maintains in the Kaweah River Basin (Atwell, Bear Trap Meadow,
Giant Forest, Hockett Meadow, and Terminus Dam). Lake Kaweah pool elevation and flow data
at Corps sites are also provided to DWR. The DWR publishes most of this data.

e. Kaweah Delta Water Conservation District. All releases from Lake Kaweah should be
coordinated with the Kaweah Delta Water Conservation District, since they have first-hand
knowledge of downstream conditions and may have to operate downstream structures to
accommodate a release change. Kaweah Delta Water Conservation District owns and operates
the McKay Point Diversion Structure downstream from the dam and many gaging stations below
this structure.

f. Other Agencies. The Terminus Dam and Lake Kaweah Project is operated so that
flows do not exceed 5,500 cfs (141.6 m*/s) at McKay Point. Under certain conditions, it may be
necessary to consider critical conditions in the Tulare Lakebed. Major releases from Pine Flat
Dam and Lake, Success Dam and Lake, and Isabella Dam and Lake (all operated by the Corps of
Engineers) have the potential to release floodwaters to the Tulare Lakebed. The flood control
operation of these reservoirs must be coordinated with that of Lake Kaweah to take advantage of
any opportunity to minimize flood damage.

During floods and other high releases, seepage and erosion along the Kaweah and St. Johns
rivers should be a considered while operating Terminus Dam.

(1) Federal-State River Forecast Center. Personnel from the California-Nevada
River Forecast Center, the National Weather Service Office in Sacramento, and the California
Department of Water Resources are assigned to the Joint Federal-State Forecast Center (RFC),
which monitors weather conditions and river stages on a year-round basis. The RFC forecasts
stages and flows on major river systems, including flows on the Kaweah River.

(2) Federal-State Flood Operations Center. The Federal-State Flood Operations
Center is activated when floods on major streams become imminent. This center operates on a
24-hour basis and, among other flood emergency activities, advises all interested parties of flood
situations as they develop. The center furnishes flood warnings and forecasts of river stages to
local news media, law enforcement agencies, and other responsible agencies for their use and for
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dissemination to the public.

9-03. Interagency Agreements. The provisions for payment of project, operations, and
maintenance costs by local interests are set forth in the Bureau of Reclamation contract number
14-06-200-1729A as well as the Department of Army Cooperative Agreement dated February 9,
2001.

9-04. Commissions, River Authorities, Compacts, and Committees. None.

9-05. Non-Federal Hydropower. The Kaweah River Power Authority operates the Terminus
Power Project at Terminus Dam.

9-06. Reports. The Kaweah and St. Johns River Association publishes an annual report listing
precipitation, discharges, unit entitlements, storages, and water diversions. Other reports
required for the operation of the Terminus Dam and Lake Kaweah Project are listed in Exhibit A.

Revised July 2005
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1973 Tulare County Flood Control District Master Plan
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1. Background

The City of Visalia has a population of about 90,000 and islocated in Tulare County in the
southern portion of California’s Central Valley, approximately 200 miles north of Los Angeles
and 220 miles south of Sacramento (see Figure 1). The climate in thisregion is Mediterranean,
with the majority of precipitation occurring between November and April. Average annual
rainfall totals range from 10 inches at the valley floor to 55 inches near the crest of the Sierra
Nevada Mountains, with much of the precipitation falling as snow at higher elevations. Mgor
flooding istypically generated by rain and rain-on-snow events, with lesser flood flows resulting
from snowmelt runoff.

Visalialies on the lower portion of alarge alluvial fan formed by the Kaweah and St. Johns
Rivers and their distributaries at the foot of the Sierra Nevada Range along the eastern border of
the valley. The fan has been largely stabilized by agriculture and development since the early
1900s. Thedistributary channels are utilized for transport and delivery of irrigation water, and
many of the diversions are controlled by turnout structures. This network of channelsis
undersized for very large flood events, and excess flows result in shallow flooding across large
portions of the alluvial fan. Visalia has experienced several such damaging flood events over the
last 100 years. The most significant flooding occurred in December 1955 when downtown
Visadliawas inundated by several feet of water. Terminus Dam was constructed upstream of the
apex of the alluvia fan in 1962, providing considerable flood protection viathe Lake Kaweah
reservoir. The largest flood on the Kaweah River since construction of the dam occurred in
December 1966: reservoir operations reduced a peak inflow of about 73,000 cfsto a peak
outflow of less than 5,500 cfs.

2. Corps of Engineers Hydrologic Analyses

The Sacramento District of the Corps of Engineersinitiated a feasibility study for increasing
flood and water supply storage at Lake Kaweah in the late 1980s. The alternative selected for
implementation was a 21-foot raise of the Terminus Dam spillway, with construction finalized in
2004. The dam raise was completed by installing fusegates across the spillway; these have a
design return period of greater than 10,000 years. The Corps of Engineers performed hydrologic
analyses in support of this modification, determining revised reservoir outflows for a range of
return periods.

Wayne Johnson of the Water Management Section of the Corps of Engineers Sacramento
District provided hydrographs for the flood events of interest on the Kaweah River below the
dam and its downstream tributaries. A meeting was held with Mr. Johnson to discuss the
Kaweah River hydrology, as he was the primary hydrologist on the Lake Kaweah project. nhc
also reviewed the report “Kaweah River Basin, California— Hydrology” (Corps of Engineers,
1990); thisreport is provided in Appendix A. The Kaweah River hydrology report summarizes

City of Visalia Flood Insurance Study nhc
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the analyses performed for the feasibility study and is currently the only written documentation
available describing the hydrology of the reservoir with the raised spillway. The Terminus Dam
Water Control Manual will contain a description of the final hydrology developed for the
spillway raise, but will not be available until late spring 2005. Mr. Johnson noted that the
hydrologic analyses have not changed substantially from those documented in the 1990 report.

Lake Kaweah is operated to provide flood control storage from November through March, and is
allowed to fill starting in late spring for water supply storage. The objective flow is 5,500 cfs at
McKays Point, approximately two miles downstream of the reservoir. The objective flow
includes estimated contributions from three local tributaries which enter the Kaweah River
system below Terminus Dam: Dry, Mehrten and Y okohl Creeks. Figure 2 shows the inflow
locations of these tributaries as well as the general distributary nature of the system. The Corps
of Engineers developed a series of 30-day hydrographs for the Kaweah River and each tributary
using standard design flood methodology, as described below. Thisinformation isavailablein
greater detail in the Corps hydrology report for the Kaweah River Basin (Corps of Engineers,
1990).

Unimpaired rainflood and snowmelt frequency analyses were performed using an 85-year flow
record for the Kaweah River and a 29-year flow record for Dry Creek. The Kaweah River gage
islocated just upstream of the reservoir, and the Dry Creek gageislocated just upstream of its
confluence with the Kaweah River. Frequency curves were developed for the peak, 1-, 3-, 7-,
15- and 30-day flows for return periods of 10, 20, 50, 100, 200, 500 and 1000 years. The largest
floods occur during rain and rain-on-snow events; snowmelt alone does not normally generate
the largest peak annual flows.

An HEC-1 rainfall-runoff model was developed for the Kaweah River and Dry Creek watersheds
using the Snyder unit hydrograph method to generate one-hour unit hydrographs for each basin.
The HEC-1 model was then calibrated to the historical December 1966 and January 1969 flood
hydrographs by adjusting loss rates and base flows. The resultant HEC-1 model was used to
develop the Standard Project Flood (SPF) at the dam site and on the downstream tributaries (Dry,
Y okohl and Merhten Creeks).

A hypothetical flood series representative of the region was then developed from the SPF and the
unimpaired rainflood frequency analysis results for return periods of 10 through 1000 years.

Each 30-day flood series consists of six 5-day waves, and incorporates the 1- through 30-day
volumes determined from the frequency analysis. Each wave was generated by applying aratio
to the SPF, and the largest wave was set as the fourth wave, addressing possible antecedent storm
conditions. Reservoir routing was performed using the hypothetical flood series on the Kaweah
River and tributaries downstream of the dam, a starting reservoir volume of 12,000 acre-feet and
current reservoir operating rules. The resultant concurrent Terminus Dam, Dry Creek and
Merhten/Y okohl Creek hourly hydrographs are available for the Federa Emergency
Management Agency (FEMA) regulatory flows of 10-, 50-, 100- and 500-year return periods.
The Corps of Engineers provided several spreadsheets that documented these flows as well as the
reservoir routing process; these are included as electronic files with this report.

City of Visalia Flood Insurance Study nhc
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3. Application of Flows to the City of Visalia Flood
Insurance Study

Review of the Corps of Engineers hydrologic analysis in support of the Terminus Dam raise
indicates that development of the design hydrographs follows standard Corps practices. Several
elements of the analysis were reviewed in detail to assess the validity of utilizing these flows for
FEMA'’s Flood Insurance Study for the City of Visalia

The first element is the Corps of Engineers’ standard practice of using expected probability when
performing frequency analyses for design projects. This generally resultsin higher flows than
computed probability, which FEMA prefers for flood insurance studies. The magnitude of the
difference between computed and expected probability decreases as the number of yearsin the
record increases, however. Given that an 85-year record was used for the frequency analyses on
the Kaweah River, the 10-, 50-, 100- and 500-year flows determined with expected probability
are not likely to be significantly different than those determined with computed probability.

The second element of the hydrologic analysis looked at in detail was theinitia reservoir volume
assumed for the reservoir routing. Mr. Johnson noted in our interview that a volume of 12,000
acre-feet was assumed at the start of the 30-day inflow hydrograph; this volume corresponds to
the target flood season storage volume on the reservoir operating curve. It should be noted that
this volume differs from the initial reservoir volume of 8,000 acre-feet originally reported in the
Corps 1990 Kaweah River Hydrology Report. Lake Kaweah daily reservoir volumes were
downloaded from a Corps of Engineers website for Water Y ears 1995 through 2004. A duration
analysis of these reservoir volumes indicates that the volume of 12,000 acre-feet was exceeded
47% of the time during the flood control season (November through March) over the last 10
years. While a portion of this time can be attributed to periods immediately following large
storms, the fact that the reservoir is fuller than the assumption used in the Corps analysis almost
50% of thetimeisapotentia issue. The effect of assuming a greater initial reservoir volume
was therefore investigated using the Corps of Engineers reservoir routing spreadsheets. A less
frequently exceeded initial reservoir volume of 24,000 acre-feet, which is exceeded about 20%
of the time during flood control season, wastested. The corresponding peak outflow was about
25,000 cfs, which is amost 40% larger than the currently defined 100-year flow of 18,000 cfs.
This reflects the fact that the 100-year peak discharge occurs while the reservoir is spilling and a
relatively small change in storage volume causes alarge increase in outflow.

Finally, the 30-day design inflow hydrograph was compared to several of the largest recorded
flow events on the Kaweah River to assess how well the synthetic hydrograph matched actual
flood patterns. Average daily flows during the December 1955 and December 1966 were used
for the comparison. The results shown in Figure 3 indicate that the design inflow hydrograph is
fairly representative of large flood events on the Kaweah River. The primary differencein the
synthetic hydrograph is the series of smaller events preceding the largest flow. This suggests
that the design inflow hydrograph is somewhat conservative, and may offset uncertainty in the
initial reservoir volume.

City of Visalia Flood Insurance Study nhc
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4. Conclusions and Recommendations

nhc reviewed the Corps of Engineers hydrology developed in support of the 21-foot spillway
raise a Terminus Dam for application to the City of Visalia Flood Insurance Study. Three main
elements of the hydrology study were examined: 1) the use of expected probability in the
frequency analyses; 2) the initial reservoir volume; and 3) comparison of the design inflow
hydrograph to actual flood event patterns.

The Corps of Engineers standard application of expected probably was determined to not have
any significant implications for the City of Visalia Flood Insurance Study. While FEMA prefers
computed probability in determining the 100-year discharge, the 85-year flow record islong
enough to suggest that the computed probability flows are likely not much different than the
expected probability flows.

Unlike the use of expected probability, the initial reservoir volume assumption does appear to
have a significant impact on the 100-year discharge. The Corps of Engineers used 12,000 acre-
feet for their analysis, which corresponds to the operational target during much of the flood
control season. Since this volume has been exceeded 47% of the time during the winter months
over the last 10 years, the Corps’ flow routing analyses were re-run assuming alarger initial
volume of 24,000 acre-feet. The resultant 100-year discharge of these analyses (25,000 cfs) is
almost 40% larger than the Corps' estimated 100-year discharge of 18,000 cfs. While the
sensitivity of the 100-year discharge to the starting reservoir water level is of some concernin
defining the City of Visalia Flood Insurance Study flows, it isimpossible to say with any
reliability what level the reservoir would be at the onset of the 30-day Corps storm progression.
Furthermore, the pattern of the design inflow hydrograph, which includes several small events
antecedent to the large event, is somewhat conservative when compared to the patterns of actual
flood events. This conservatism may offset some of the concern with using the lower starting
reservoir volume.

Review of the hydrologic analyses performed by the Corps of Engineersin support of the
Terminus Dam spillway raise indicates that these analyses are generally applicable for usein the
City of VisaliaFlood Insurance Study. Thereis some concern that the Corps’ estimated 100-
year discharge of 18,000 cfs may be low if the event were to occur coincident with afuller
reservoir starting condition. However, considering that the Corps of Engineers are expected to
certify the flows developed in their evaluation the Lake Kaweah Project, there does not appear to
be a compelling reason to use alternative flows. nhc therefore recommends that the Corps of
Engineers design hydrographs be used for the 10-, 50-, 100- and 500-year FEMA flood events.
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Hannah Ranch Project Flooding Model / 10 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD FLOW

Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
(SPECIFIC) DRY CREEK NEAR LEMONCOVE | | With With With With
(HOURLY FLOW IN C.F.S.) PROB. With Project Project With Mill | With | Proj Mill Pack | With | Proj
FLOOD| RATIO Project | DS of DS of DS of DS of Project Creek | Project | Creek Creek | Project | Pack
YEAR | RANK |Project| DS of |Outside | Outside | Deep Deep | Oakes | Oakes Mill | Flooded | Mill |Flooded| Pack | Flooded | Pack Creek
10 1 Site | FKC Creek | Creek | Creek | Creek | Basin Basin | Creek | Volume | Creek |Volume| Creek | Volume | Creek | Volume
AC-FT | TOTAL
DAY HOUR | HOURS JHOUR | AC-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

DAY 1 1 1 24 2 2 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 1 2 2 23 2 4 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0 1,800
DAY 1 3 3 22 2 6 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0
DAY 1 4 4 22 2 8 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 1,600 \
DAY 1 5 5 21 2 9 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 ‘
DAY 1 6 6 21 2 11 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0
DAY 1 7 7 20 2 13 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 1,400
DAY 1 8 8 20 2 14 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 g e
DAY 1 9 9 19 2 16 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 E 1200
DAY 1 10 10 19 2 17 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 00/ § ’
DAY 1 11 11 18 1 19 5 0 3 0 2 0 1 0 0 0.0 0 0.0 0 0.0 0 00| 3
DAY 1 12 12 53 4 23 16 0 10 0 7 0 2 0 1 0.0 0 0.0 1 0.0 0 00 2 1,000
DAY 1 13 13 169 14 37 51 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0 E
DAY 1 14 14 433 36 73 130 0 81 0 59 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0/ &
DAY 1 15 15 885 73 146] 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0/ w 800
DAY 1 16 16 1,416/ 117 263 425 125 264 78 193 57 64 19 32 0.0 9 0.0 32 0.0 9 00| &
DAY 1 17 17 1,837) 152) 415 551 251 343 156 250 114 83 38 42 0.0 19 0.0 42 0.0 19 0.0 g 600
DAY 1 18 18 1,979 164 579 594 294 369 183 269 133 90 44 45 0.0 22 0.0 45 0.0 22 00| & /'\
DAY 1 19 19 1,777/ 147 725 533 233 331 145 242 106 81 35 40 0.0 18 0.0 40 0.0 18 00| & \
DAY 1 20 20 1,348/ 111 837 404 104 251 65 183 47 61 16 31 0.0 8 0.0 31 0.0 8 0.0 g 400
DAY 1 21 21 885 73 910 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0 A ‘
DAY 1 22 22 513 42| 952/ 154 0 96 0 70 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0 ke .
DAY 1 23 23 276 23] 975 83 0 51 0 38 0 13 0 6 0.0 o 00 6 0.0 o 00 200 3 Ry 1
DAY 1 24 24 231 19 994 69 0 43 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 .& ;,--,‘.
DAY 2 1 25 225 19 1,013 68 0 42 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 o0 |l ‘ T
DAY 2 2 26 220 18| 1,031 66 0 41 0 30 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100103106109112115118
DAY 2 3 27 215 18/ 1,049 65 0 40 0 29 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 . . HOURS
DAY 2 4 28 209 17| 1,066 63 0 39 0 28 0 9 0 5 0.0 0 00 5 0.0 0 00 DryCreekRunoff  eeeeee With Proj DS of FKC
DAY 2 5 29 204 17| 1,083 61 0 38 0 28 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0 Oakes Basin Runoff = Mill\Packwood Creeks Runoff With Project Mill\Packwood Runoff
DAY 2 6 30 199 16 1,099 60 0 37 0 27 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0
DAY 2 7 31 194 16 1,115 58 0 36 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 8 32 190 16 1,131 57 0 35 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 9 33 185 15 1,146 56 0 35 0 25 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 10 34 180 15 1,161 54 0 34 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 11 35 176 15 1,176 53 0 33 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0 25,000 500
DAY 2 12 36 172 14| 1,190 52 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 13 37 168 14| 1,204 50 0 31 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0 M. 450
DAY 2 14 38 164 14| 1,218 49 0 31 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 15 39 160  13[ 1,231 48 0 30 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0 20,000 A 400
DAY 2 16 40 156 13| 1,244 47 0 29 0 21 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0 ’ N
DAY 2 17 41 152 13| 1,256 46 0 28 0 21 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0 m AC-FT OAC-FT/HOUR 350
DAY 2 18 42 148 12| 1,268 44 0 28 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0/ | I
DAY 2 19 43 145 12/ 1,280 44 0 27 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0 E §<'J
DAY 2 20 44 141 12| 1,292 42 0 26 0 19 0 6 0 3 0.0 0 0.0 3 0.0 0 0.0/ | 15000 300 o
DAY 2 21 45 312 26/ 1,318 94 0 58 0 42 0 14 0 7 0.0 0 0.0 7 0.0 0 00 | S §
DAY 2 22 46 662 55/ 1,373) 199 0 123 0 90 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0 g 250 2
DAY 2 23 47 969 80| 1,453 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0 : g
DAY 2 24 48 1,120 93| 1,545 336 36 209 22 152 16 51 5 25 0.0 3 0.0 25 0.0 3 0.0|(8 10,000 200 g
DAY 3 1 49 1,126 93| 1,638 338 38 210 23 153 17 51 6 26 0.0 3 0.0 26 0.0 3 00| |z &
DAY 3 2 50 1,061 88| 1,726, 318 18 198 11 144 8 48 3 24 0.0 1 0.0 24 0.0 1 00 |5 2
DAY 3 3 51 970 80 1,806 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 00| 150
DAY 3 4 52 844 70| 1,876 253 0 157 0 115 0 38 0 19 0.0 0 0.0 19 0.0 0 00 |2
DAY 3 5 53 713 59| 1,935 214 0 133 0 97 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0 § 5,000 100
DAY 3 6 54 703 58/ 1,993 211 0 131 0 96 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0
DAY 3 7 55 917 76/ 2,069 275 0 171 0 125 0 42 0 21 0.0 0 0.0 21 0.0 0 0.0 50
DAY 3 8 56 1,278/ 106 2,174 383 83 238 52 174 38 58 13 29 0.0 6 0.0 29 0.0 6 0.0
DAY 3 9 57 1,629 135 2,309 489 189 304 117 222 86 74 29 37 0.0 14 0.0 37 0.0 14 0.0
DAY 3 10 58 1,866/ 154 2,463 560 260 348 161 254 118 85 39 42 0.0 20 0.0 42 0.0 20 0.0 0 g O m© oo oo ° o o 0
DAY 3 11 59 1,966/ 162 2,626/ 590 290 367 180 268 131 89 44 45 0.0 22 0.0 45 0.0 22 0.0 oA A A O s Title © ® pi
DAY 3 12 60 1,989 164 2,790 597 297 371 184 271 135 90 45 45 0.0 22 0.0 45 0.0 22 0.0
DAY 3 13 61 2,005 166/ 2,956 602 302 374 187 273 137 91 46 45 0.0 23 0.0 45 0.0 23 0.0
DAY 3 14 62 2,077 172 3,127 623 323 387 201 283 147 94 49 47 0.0 24 0.0 47 0.0 24 0.0
DAY 3 15 63 2,255/ 186 3,314 677 377 421 234 307 171 102 57 51 0.0 28 0.0 51 0.0 28 0.0
DAY 3 16 64 2,550 211 3,524 765 465 476 289 347 211 116 70 58 0.0 35 0.0 58 0.0 35 0.0
DAY 3 17 65 2,931 242 3,767, 879 579 547 360 399 263 133 88 66 0.0 44 0.0 66 0.0 44 0.0
DAY 3 18 66 3,441 284 4,051 1,032 732 642 455 468 332 156 111 78 0.0 55 0.0 78 0.0 55 0.0
DAY 3 19 67 4,169 345 4,396 1,251 951 777 591 567 431 189 144 95 0.0 72 0.0 95 0.0 72 0.0
DAY 3 20 68 4,953 409 4,805 1,486 1,186 924 737 674 538 225 179 112 0.0 90 0.0 112 0.0 90 0.0
DAY 3 21 69 5444 450 5,255/ 1,633 1,333 1,015 829 741 605 247 202 123 0.0 101 0.0 123 0.0 101 0.0
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Hannah Ranch Project Flooding Model / 10 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD FLOW Key Factors:| 03| 300 700 500 33.33% 50.00% 50.00%

(SPECIFIC) DRY CREEK NEAR LEMONCOVE | | With With With With

(HOURLY FLOW IN C.F.S.) PROB. With Project Project With Mill | With | Proj Mill Pack | With | Proj

FLOOD| RATIO Project | DS of DS of DS of DS of Project Creek | Project | Creek Creek | Project | Pack

YEAR | RANK |Project| DSof |Outside Outside| Deep Deep | Oakes | Oakes Mill | Flooded | Mill |Flooded| Pack | Flooded | Pack | Creek
10 1 Site | FKC Creek | Creek | Creek | Creek | Basin Basin | Creek | Volume | Creek |Volume| Creek | Volume | Creek | Volume

AC-FT |TOTAL
DAY HOUR HOURS |CFS JHOUR |AC-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF
DAY 3 22 70 5,360 443 5,698/ 1,608 1,308 1,000 813 729 593 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 3 23 71 4,701 389 6,086 1,410 1,110 877 690 640 504 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 3 24 72 3,808 315 6,401 1,142 842 710 524 518 382 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 1 73 3,051 252 6,653 915 615 569 382 415 279 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 2 74 2,471 204| 6,857 741 441 461 274 336 200 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 3 75 1,949 161| 7,019 585 285 363 177 265 129 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 4 76 1,428 118 7,137 428 128 266 80 194 58 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 5 77 930 77| 7,213 279 0 173 0 127 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 6 78 523 43| 7,257 157 0 98 0 71 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 7 79 265 22| 7,279 80 0 49 0 36 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 8 80 231 19| 7,298 69 0 43 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 9 81 225 19| 7,316 68 0 42 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 10 82 219 18/ 7,334 66 0 41 0 30 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 11 83 214 18| 7,352 64 0 40 0 29 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 12 84 209 17| 7,369 63 0 39 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 13 85 204 17| 7,386 61 0 38 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 14 86 199 16/ 7,403 60 0 37 0 27 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 15 87 194 16| 7,419 58 0 36 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 16 88 189 16| 7,434 57 0 35 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 17 89 185 15| 7,450 56 0 35 0 25 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 18 90 180 15 7,464 54 0 34 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 19 91 176 15| 7,479 53 0 33 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 20 92 172 14| 7,493 52 0 32 0 23 0 247 152 123 0.0 76 0.0 123 0.0 76 0.0
DAY 4 21 93 167 14| 7,507 50 0 31 0 23 0 247 102 123 0.0 51 0.0 123 0.0 51 0.0
DAY 4 22 94 163 13| 7,520 49 0 30 0 22 0 247 18 123 0.0 9 0.0 123 0.0 9 0.0
DAY 4 23 95 159 13| 7,534 48 0 30 0 22 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 4 24 96 155 13| 7,546 47 0 29 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 1 97 152 13| 7,559 46 0 28 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 2 98 148 12| 7,571 44 0 28 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 3 99 144 12| 7,583 43 0 27 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 4 100 141 12| 7,595 42 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 5 101 137 11| 7,606 41 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 6 102 134 11, 7,617 40 0 25 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 7 103 131 11| 7,628 39 0 24 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 8 104 128 11| 7,639 38 0 24 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 9 105 124 10| 7,649 37 0 23 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 10 106 121 10| 7,659 36 0 23 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 11 107 118 10| 7,669 35 0 22 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 12 108 115 10| 7,678 35 0 21 0 16 0 197 0 98 0.0 0 0.0 98 0.0 0 0.0
DAY 5 13 109 113 9| 7,687 34 0 21 0 15 0 147 0 73 0.0 0 0.0 73 0.0 0 0.0
DAY 5 14 110 110 9 7,696 33 0 21 0 15 0 97 0 48 0.0 0 0.0 48 0.0 0 0.0
DAY 5 15 111 107 9| 7,705 32 0 20 0 15 0 47 0 23 0.0 0 0.0 23 0.0 0 0.0
DAY 5 16 112 105 9 7,714 32 0 20 0 14 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0
DAY 5 17 113 102 8| 7,722 31 0 19 0 14 0 11 0 5 0.0 0 0.0 5 0.0 0 0.0
DAY 5 18 114 100 8 7,731 30 0 19 0 14 0 5 0 3 0.0 0 0.0 3 0.0 0 0.0
DAY 5 19 115 97 8| 7,739 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 20 116 95 8| 7,747 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 21 117 93 8| 7,754 28 0 17 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 22 118 90 7 7,762 27 0 17 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 23 119 88 7| 7,769 26 0 16 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 24 120 86 7| 7,776 26 0 16 0 12 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0
28,227 13,196, 17,547 8,203| 12,804 5,986/ 12,805 5,986 6,402 0 2,993 0 6,402 0 2,993 0
15,032 |CFS-HRS 9,344|CFS-HRS 6,819|CFS-HRS 12,805
1,242|AF 772 |AF 564 |AF
Total layoff into Outside and Deep Creeks =| 1,336 |AF
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Hannah Ranch Project Flooding Model / 25 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD FLOW Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
(SPECIFIC) DRY CREEK NEAR LEMONCOVE || With With With With
(HOURLY FLOW IN C.F.S.) PROB. With Project Project With Mill With | Proj Mill Pack With Proj
FLOOD | RATIO Project | DS of DS of DS of DS of Project Creek | Project = Creek Creek | Project | Pack
YEAR | RANK |Project| DSof |Outside | Outside | Deep Deep | Oakes | Oakes Mill | Flooded Mill | Flooded | Pack | Flooded & Pack Creek
10 1 Site FKC Creek | Creek | Creek | Creek Basin Basin Creek | Volume | Creek | Volume| Creek | Volume | Creek | Volume
AC-FT |TOTAL
DAY HOUR | HOURS |CFS JHOUR AcFr | CFS | CFS CFs CFs CFs CFs CFs CFs CFs AF CFs AF CFs AF CFs AF
DAY 1 1 1 24 2 2 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 1 2 2 23 2 4 7 0 4 0 3 0 1 0 1 0.0 0 0.0 1 0.0 0 0.0 1,800
DAY 1 3 3 22 2 6 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0
DAY 1 4 4 22 2 8 7 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 1,600 N
DAY 1 5 5 21 2 9 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 \
DAY 1 6 6 21 2 11 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0
DAY 1 7 7 20 2 13 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 1,400
DAY 1 8 8 20 2 14 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 0.0 g it
DAY 1 9 9 19 2 16 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 00| & 1200 i
DAY 1 10 10 19 2 17 6 0 4 0 3 0 1 0 0 0.0 0 0.0 0 0.0 0 00/ 8 ’ 1T
DAY 1 11 11 18 1 19 5 0 3 0 2 0 1 0 0 0.0 0 0.0 0 0.0 0 00| 2 [ \
DAY 1 12 12 53 4 23 16 0 10 0 7 0 2 0 1 0.0 0 0.0 1 0.0 0 00| 2 1,000 -HHHHHHEAE AP P AN
DAY 1 13 13 169 14 37 51 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0 g ‘ / HENAN
DAY 1 14 14 433 36 73] 130 0 81 0 59 0 20 0 10 0.0 0 0.0 10 0.0 0 00| g :
DAY 1 15 15 885 73 146| 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 00| 800 \ 3 y
DAY 1 16 16 1,416) 117 263 425 125 264 78 193 57 64 19 32 0.0 9 0.0 32 0.0 9 00/ & / ¥
DAY 1 17 17 1,837, 152 415 551 251 343 156 250 114 83 38 42 0.0 19 0.0 42 0.0 19 0o/ 2 600 / £ \
DAY 1 18 18 1,979 164 579 594 294 369 183 269 133 90 44 45 0.0 22 0.0 45 0.0 22 0.0 § ,’\ / 3 \
DAY 1 19 19 1,777, 147 725 533 233 331 145 242 106 81 35 40 0.0 18 0.0 40 0.0 18 00| & \ / i E
DAY 1 20 20 1,348) 111 837 404 104 251 65 183 47 61 16 31 0.0 8 0.0 31 0.0 8 0.0 g 400 \ / n 4
DAY 1 21 21 885 73 910| 266 0 165 0 120 0 40 0 20 0.0 0 0.0 20 0.0 0 0.0 § /"\ / RRaE >
DAY 1 22 22 513 42 952| 154 0 9% 0 70 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0 200 BAIREA NARY / N/ F : o
DAY 1 23 23 276 23 975 83 0 51 0 38 0 13 0 6 0.0 0 0.0 6 0.0 0 0.0 k L]/ 3 P 3 ne=SERERY N
DAY 1 24 24 231 19| 994 69 0 43 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 SN / R =¥~ ~aozaans . T
DAY 2 1 25 225 19| 1,013 68 0 42 0 31 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 0 |l ~SaEIoa g : i )
DAY 2 2 26 220, 18 1031 66 0 41 0 30 0 10 0 5 0.0 0 00 5 0.0 0 00 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100103106109112115118
DAY 2 3 27 215 18| 1,049 65 0 40 0 29 0 10 0 5 0.0 0 0.0 5 0.0 0 0.0 HOURS
DAY 2 4 28 209 17 1,066 63 0 39 0 28 0 9 0 5 0.0 o 00 5 0.0 o 00 —DryCreekRunoff e With Proj DS of FKC Project Site Runoff
DAY 2 5 29 204 17| 1,083 61 0 38 0 28 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0 = Oakes Basin Runoff = Mill\Packwood Creeks Runoff «»+ With Project Mill\Packwood Runoff
DAY 2 6 30 199 16/ 1,099 60 0 37 0 27 0 9 0 5 0.0 0 0.0 5 0.0 0 0.0
DAY 2 7 31 194 16/ 1,115 58 0 36 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 8 32 190 16/ 1,131 57 0 35 0 26 0 9 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 9 33 185 15| 1,146 56 0 35 0 25 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 10 34 180 15| 1,161 54 0 34 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 11 35 176] 15| 1,176] 53 0 33 0 24 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0 25,000 500
DAY 2 12 36 172 14| 1,190 52 0 32 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 13 37 168 14| 1,204 50 0 31 0 23 0 8 0 4 0.0 0 0.0 4 0.0 0 0.0 n - 450
DAY 2 14 38 164 14| 1,218 49 0 31 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0
DAY 2 15 39 160 13| 1,231 48 0 30 0 22 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0 20,000 i 400
DAY 2 16 40 156 13| 1,244 47 0 29 0 21 0 7 0 4 0.0 0 0.0 4 0.0 0 0.0 N
DAY 2 17 41 152 13| 1,256 46 0 28 0 21 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0 B AC-FT O AC-FT/HOUR | 250
DAY 2 18 42 148 12| 1,268 44 0 28 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0 | - I E
DAY 2 19 43 145 12| 1,280 44 0 27 0 20 0 7 0 3 0.0 0 0.0 3 0.0 0 0.0 E L Q
DAY 2 20 44 141 12| 1,292 42 0 26 0 19 0 6 0 3 0.0 0 0.0 3 0.0 0 0.0 |< 15000 300 o
DAY 2 21 45 312 26 1,318 94 0 58 0 42 0 14 0 7 0.0 0 0.0 7 0.0 0 00 |5 fl 2
DAY 2 22 46 662 55 1,373] 199 0 123 0 90 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0 g | L 250 §
DAY 2 23 47 969 80 1,453 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 0.0 Z -l‘ 5
DAY 2 24 48 1,120 93| 1,545 336 36 209 22 152 16 51 5 25 0.0 3 0.0 25 0.0 3 00[/8 15000 . 00 2
DAY 3 1 49 1,126 93 1,638 338 38 210 23 153 17 51 6 26 0.0 3 0.0 26 0.0 3 00 |& =
DAY 3 2 50 1,061 88 1,726/ 318 18 198 11 144 8 48 3 24 0.0 1 0.0 24 0.0 1 00 |5 2
DAY 3 3 51 970 80 1,806| 291 0 181 0 132 0 44 0 22 0.0 0 0.0 22 0.0 0 00 | 150
DAY 3 4 52 844 70 1,876] 253 0 157 0 115 0 38 0 19 0.0 0 0.0 19 0.0 0 00 |2
DAY 3 5 53 713 59 1,935 214 0 133 0 97 0 32 0 16 0.0 0 0.0 16 0.0 0 0.0 |8 5,000 100
DAY 3 6 54 703 58 1,993 211 0 131 0 9% 0 32 0 16 0.0 0 0.0 16 0.0 0 00 |
DAY 3 7 55 917 76 2,069 275 0 171 0 125 0 42 0 21 0.0 0 0.0 21 0.0 0 0.0 <0
DAY 3 8 56 1,278/ 106 2,174 383 83 238 52 174 38 58 13 29 0.0 6 0.0 29 0.0 6 0.0
DAY 3 9 57 1,629 135 2,309 489 189 304 117 222 86 74 29 37 0.0 14 0.0 37 0.0 14 0.0
DAY 3 10 58 1,866 154 2,463 560 260 348 161 254 118 85 39 42 0.0 20 0.0 42 0.0 20 0.0 0 T 0
DAY 3 11 59 1,966 162 2,626 590 290 367 180 268 131 89 44 45 0.0 22 0.0 45 0.0 22 0.0 TYTR2ARAARNREFSEEILER g&ﬁitﬁ CRRRRIBBIFTEZ8889433
DAY 3 12 60 1,989 164 2,790 597 297 371 184 271 135 90 45 45 0.0 22 0.0 45 0.0 22 0.0
DAY 3 13 61 2,005 166 2,956 602 302 374 187 273 137 91 46 45 0.0 23 0.0 45 0.0 23 0.0
DAY 3 14 62 2,077 172 3,127 623 323 387 201 283 147 94 49 47 0.0 24 0.0 47 0.0 24 0.0
DAY 3 15 63 2,255 186 3,314 677 377 421 234 307 171 102 57 51 0.0 28 0.0 51 0.0 28 0.0
DAY 3 16 64 2,550 211 3,524 765 465 476 289 347 211 116 70 58 0.0 35 0.0 58 0.0 35 0.0
DAY 3 17 65 2,931 242 3,767 879 579 547 360 399 263 133 88 66 0.0 44 0.0 66 0.0 44 0.0
DAY 3 18 66 3,441 284 4,051 1,032 732 642 455 468 332 156 111 78 0.0 55 0.0 78 0.0 55 0.0
DAY 3 19 67 4,169 345 4,396/ 1,251 951 777 591 567 431 189 144 95 0.0 72 0.0 95 0.0 72 0.0
DAY 3 20 68 4,953 409 4,805 1,486 1,186 924 737 674 538 225 179 112 0.0 90 0.0 112 0.0 90 0.0
DAY 3 21 69 5444 450 5,255 1,633 1,333 1,015 829 741 605 247 202 123 0.0 101 0.0 123 0.0 101 0.0
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Hannah Ranch Project Flooding Model / 25 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD FLOW Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%

(SPECIFIC) DRY CREEK NEAR LEMONCOVE With With With With

(HOURLY FLOW IN C.F.S.) PROB. With Project Project With Mill With | Proj Mill Pack With Proj

FLOOD | RATIO Project | DS of DS of DS of DS of Project Creek | Project = Creek Creek | Project | Pack

YEAR | RANK |Project| DSof |Outside | Outside | Deep Deep | Oakes | Oakes Mill | Flooded Mill | Flooded | Pack | Flooded & Pack Creek
10 1 Site FKC Creek | Creek | Creek | Creek Basin Basin Creek | Volume | Creek | Volume Creek | Volume | Creek | Volume

AC-FT |TOTAL
DAY HOUR HOURS |CFS JHOUR AC-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFs AF CFS AF
DAY 3 22 70 5,360 443, 5,698 1,608 1,308 1,000 813 729 593 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 3 23 71 4,701 389/ 6,086 1,410 1,110 877 690 640 504 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 3 24 72 3,808 315/ 6,401 1,142 842 710 524 518 382 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 1 73 3,051 252 6,653 915 615 569 382 415 279 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 2 74 2,471 204 6,857 741 441 461 274 336 200 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 3 75 1,949 161| 7,019 585 285 363 177 265 129 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 4 76 1,428 118 7,137 428 128 266 80 194 58 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 5 77 930 77 7,213 279 0 173 0 127 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 6 78 523 43| 7,257 157 0 98 0 71 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 7 79 265 22| 7,279 80 0 49 0 36 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 8 80 231 19| 7,298 69 0 43 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 9 81 225 19| 7,316 68 0 42 0 31 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 10 82 219 18| 7,334 66 0 41 0 30 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 11 83 214 18| 7,352 64 0 40 0 29 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 12 84 209 17| 7,369 63 0 39 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 13 85 204 17| 7,386 61 0 38 0 28 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 14 86 199 16| 7,403 60 0 37 0 27 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 15 87 194 16| 7,419 58 0 36 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 16 88 189 16| 7,434 57 0 35 0 26 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 17 89 185 15| 7,450 56 0 35 0 25 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 18 90 180 15| 7,464 54 0 34 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 19 91 176 15| 7,479 53 0 33 0 24 0 247 202 123 0.0 101 0.0 123 0.0 101 0.0
DAY 4 20 92 172 14| 7,493 52 0 32 0 23 0 247 152 123 0.0 76 0.0 123 0.0 76 0.0
DAY 4 21 93 167 14| 7,507 50 0 31 0 23 0 247 102 123 0.0 51 0.0 123 0.0 51 0.0
DAY 4 22 94 163 13| 7,520 49 0 30 0 22 0 247 18 123 0.0 9 0.0 123 0.0 9 0.0
DAY 4 23 95 159 13| 7,534 48 0 30 0 22 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 4 24 96 155 13| 7,546 47 0 29 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 1 97 152 13| 7,559 46 0 28 0 21 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 2 98 148 12| 7,571 44 0 28 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 3 99 144 12| 7,583 43 0 27 0 20 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 4 100 141 12| 7,595 42 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 5 101 137 11| 7,606 41 0 26 0 19 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 6 102 134 11| 7,617 40 0 25 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 7 103 131 11| 7,628 39 0 24 0 18 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 8 104 128 11| 7,639 38 0 24 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 9 105 124 10| 7,649 37 0 23 0 17 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 10 106 121 10| 7,659 36 0 23 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 11 107 118 10| 7,669 35 0 22 0 16 0 247 0 123 0.0 0 0.0 123 0.0 0 0.0
DAY 5 12 108 115 10| 7,678 35 0 21 0 16 0 197 0 98 0.0 0 0.0 98 0.0 0 0.0
DAY 5 13 109 113 9/ 7,687 34 0 21 0 15 0 147 0 73 0.0 0 0.0 73 0.0 0 0.0
DAY 5 14 110 110 9/ 7,696 33 0 21 0 15 0 97 0 48 0.0 0 0.0 48 0.0 0 0.0
DAY 5 15 111 107 9/ 7,705 32 0 20 0 15 0 47 0 23 0.0 0 0.0 23 0.0 0 0.0
DAY 5 16 112 105 9 7,714 32 0 20 0 14 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0
DAY 5 17 113 102 8 7,722 31 0 19 0 14 0 11 0 5 0.0 0 0.0 5 0.0 0 0.0
DAY 5 18 114 100 8 7,731 30 0 19 0 14 0 5 0 3 0.0 0 0.0 3 0.0 0 0.0
DAY 5 19 115 97 8 7,739 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 20 116 95 8| 7,747 29 0 18 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 21 117 93 8| 7,754 28 0 17 0 13 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 22 118 90 70 7,762 27 0 17 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 23 119 88 7| 7,769 26 0 16 0 12 0 2 0 1 0.0 0 0.0 1 0.0 0 0.0
DAY 5 24 120 86 7 7,776 26 0 16 0 12 0 0 0 0 0.0 0 0.0 0 0.0 0 0.0
28,227| 13,196 17,547 8,203| 12,804 5,986/ 12,805 5,986 6,402 0 2,993 0 6,402 0 2,993 0
15,032 |CFS-HRS 9,344 | CFS-HRS 6,819 CFS-HRS 12,805
1,242 |AF 772 AF 564 AF
Total layoff into Outside and Deep Creeks =| 1,336 AF
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Hannah Ranch Project Flooding Model / 50 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD FLOW
(SPEC|F|C) DRY CREEK NEAR QLFGLTOI‘S.' 0.3 300 700 500 33.33% 50.00% 50.00%
LEMONCOVE (HOURLY FLOW IN With With With Packwo | With With
CFS.) PROB. With Project Project With Mill With | Proj Mill od Project | Proj
FLOOD | RATIO Project | DS of DSof | DSof | DSof Project Creek | Project | Creek Creek | Packwo | Packwo
YEAR | RANK |Project| DSof | Outside | Outside | Deep | Deep | Oakes | Oakes Mill | Flooded | Mill |Flooded| Pack |Flooded od od
50 1 Site FKC Creek | Creek | Creek | Creek Basin Basin Creek | Volume | Creek | Volume Creek | Volume | Creek | Volume
AC-FT |TOTAL
DAY | HOUR HOURS|CFS JHOUR |AG-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF

DAY 1 1 1 53 4 4 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 2 2 52 4 9 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0 4,000
DAY 1 3 3 50 4 13 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 4 4 49 4 17 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 5 5 48 4 21 14 14 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0 3,500
DAY 1 6 6 47 4 25 14 14 9 9 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0 £
DAY 1 7 7 46 4 29 14 14 9 9 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0.0 EAEl
DAY 1 8 8 45 4 32 14 14 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 00| g 3,000 : g
DAY 1 9 9 44 4 36 13 13 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 00| = J
DAY 1 10 10 42 3 39 13 13 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 00| 3
DAY 1 11 11 41 3 43 12 12 8 8 6 6 2 2 1 0.0 1 0.0 1 0.0 1 0o 2 2,500 f
DAY 1 12 12, 119 10 53 36 0 22 0 16 0 5 0 3 0.0 0 0.0 3 0.0 0 00| 2 ' \ A
DAY 1 13 13 382 32 84 115 0 71 0 52 0 17 0 9 0.0 0 0.0 9 0.0 0 0.0 E \
DAY 1 14 14, 979 81 165 294 0 183 0 133 0 44 0 22 0.0 0 0.0 22 0.0 0 00| & 2,000
DAY 1 15 15/ 2,000 165 330 600 300 373 186 272 136 91 45 45 0.0 23 0.0 45 0.0 23 0.0 ; d
DAY 1 16 16/ 3,199 264/ 595 960 660 597 410/ 435 299 145 100 73 0.0 50 0.0 73 0.0 50 00| g \. ] F
DAY 1 17 17| 4,151  343| 938 1,245 945 774 588/ 565 429 188 143 94 0.0 71 0.0 94 0.0 71 0.0 g 1,500 /G
DAY 1 18 18/ 4,472) 370, 1,307 1,342 1,042 834 647 609 472 203 157 101 0.0 79 0.0 101 0.0 79 00| & A ol B
DAY 1 19 19/ 4,015  332| 1,639 1,205 905 749 562| 546 410 182 137 91 0.0 68 0.0 91 0.0 68 00| % ( \ [ 4
DAY 1 20 20/ 3,047 252 1,891 914 614 568 382 415 279 138 93 69 0.0 46 0.0 69 0.0 46 00|| £ 1,000 - St L
DAY 1 21 21 2,001 165 2,056 600 300 373 187 272 136 91 45 45 0.0 23 0.0 45 0.0 23 00| £ 10k K
DAY 1 22 22| 1,159 96| 2,152 348 48 216 30/ 158 22 53 7 26 0.0 4 0.0 26 0.0 4 0.0 TR /""\ / / b \
DAY 1 23 23 624 52 2,204 187 0 116 0 85 0 28 0 14 0.0 0 0.0 14 0.0 0 0.0 500 1 nacnanEy L] d 1% N
DAY 1 24 24| 522 43| 2,247 157 0 97 0 71 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0 A T —— / nRERCNNNE W ey N Yuunan ,;.s‘_________
DAY 2 1 25| 509 42| 2,289 153 0 95 0 69 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0 A e “ECTINN ST
DAY 2 2 26/ 497 41 2,330 149 0 93 0 68 0 23 0 11 0.0 0 0.0 11 0.0 0 0.0 0 1= T i =
DAY 2 3 27| 485 40| 2,370| 146 0 90 0 66 0 22 0 1 0.0 0 0.0 1 0.0 0 0.0 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100103106109112115118
DAY 2 4 28| 473 39| 2,409 142 0 88 0 64 0 21 0 11 0.0 0 0.0 11 0.0 0 0.0 HOURS
DAY 2 5| 29| 461 38 2,447 138 0 86 o 63 0 21 0 10 0.0 0 0.0 10 0.0 0 0.0 —DryCreekRunoff e With Proj DS of FKC Project Site Runoff
DAY 2 6 30 450 37| 2,484 135 0 84 0 61 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0 Oakes Basin Runoff = Mill\Packwood Creeks Runoff «+erevo With Project Mill\Packwood Runoff
DAY 2 7 31 439 36| 2,521 132 0 82 0 60 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0 T T T T T T T T T T T
DAY 2 8 32| 429 35 2556 129 0 80 o 58 0 19 0 10 0.0 0 0.0 10 0.0 0 0.0 | | | | | | | | | | |
DAY 2 9 33 418 35| 2,591 125 0 78 o 57 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0 75,000 : : : : : : : : : 1.200
DAY 2 10 34| 408 34| 2,624 122 0 76 0 56 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0
DAY 2 11 35/ 398 33) 2,657 119 0 74 0 54 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0
DAY 2 12 36/ 388 32) 2,689 116 0 72 0 53 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0
DAY 2 13 37 379 31 2,721 114 0 71 0 52 0 17 0 9 0.0 0 0.0 9 0.0 0 0.0 h - 1,000
DAY 2 14 38/ 370 31 2,751 111 0 69 0 50 0 17 0 8 0.0 0 0.0 8 0.0 0 0.0 20,000
DAY 2 15 39 361 300 2,781 108 0 67 0 49 0 16 0 8 0.0 0 0.0 8 0.0 0 0.0
DAY 2 16/ 40| 352| 29/ 2,810 106 0 66 o 48 0 16 0 8 0.0 0 0.0 8 0.0 0 0.0 = AC-FT DAC-FT/HOUR _
DAY 2 17 41 343 28| 2,839 103 0 64 0 47 0 16 0 8 0.0 0 0.0 8 0.0 0 00| & E
DAY 2 18 42| 335 28 2,866/ 101 0 62 0 46 0 15 0 8 0.0 0 0.0 8 0.0 0 00/|2  1c000 <
DAY 2 19 43 327 27| 2,893 98 0 61 0 44 0 15 0 7 0.0 0 0.0 7 0.0 0 00| ’ S
DAY 2 20 44, 319 26 2,920 96 0 59 0 43 0 14 0 7 0.0 0 0.0 7 0.0 0 0.0 5 g
DAY 2 21 45 704 58/ 2,978 211 0 131 0 96 0 32 0 16 0.0 0 0.0 16 0.0 0 00/|2 =
DAY 2 22 46| 1,496 124 3,101 449 149 279 92| 204 67 68 22 34 0.0 11 0.0 34 0.0 11 00 |g g
DAY 2 23 47/ 2,189 181 3,282 657 357 408 222) 298 162 99 54 50 0.0 27 0.0 50 0.0 27 00|g 10000 z
DAY 2 24 48| 2,532| 209| 3,492| 760 460 472 286| 345 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0 Q "o:‘:
DAY 3 1 49| 2,543 210 3,702 763 463 474 288 346 210 115 70 58 0.0 35 0.0 58 0.0 35 0.0 [E I
DAY 3 2 50/ 2,398 198 3,900 719 419 447 261 326 190 109 63 54 0.0 32 0.0 54 0.0 32 0.0 g
DAY 3 3 51| 2,191 181 4,081 657 357 409 222|298 162 99 54 50 0.0 27 0.0 50 0.0 27 0.0 |3
DAY 3 4 52| 1,908 158 4,239 572 272 356 169 260 124 87 41 43 0.0 21 0.0 43 0.0 21 00 |8 5000
DAY 3 5 53| 1,610 133 4,372 483 183 300 114) 219 83 73 28 37 0.0 14 0.0 37 0.0 14 0.0
DAY 3 6 54/ 1,588 131 4,503 476 176 296 110, 216 80 72 27 36 0.0 13 0.0 36 0.0 13 0.0
DAY 3 7 55| 2,072| 171 4,674 622 322 386 2000 282 146 94 49 47 0.0 24 0.0 47 0.0 24 0.0
DAY 3 8 56/ 2,888 239 4,913 866 566 539 352) 393 257 131 86 66 0.0 43 0.0 66 0.0 43 0.0 0 -
DAY 3 9 57| 3,682 304 5217 1,105 805 687 500 501 365 167 122 84 0.0 61 0.0 84 0.0 61 0.0 I =T R NI Tl g o I I N T R A U I SIS I R I G )
DAY 3 10 58 4,216 348 5566 1,265 965 786 600 574 438 191 146 96 0.0 73 0.0 96 0.0 73 0.0 Axis Title AR
DAY 3 11 59 4,442| 367 5933 1,333 1,033 828 642 604 468 201 156 101 0.0 78 0.0 101 0.0 78 0.0
DAY 3 12 60 4,493 371 6,304 1,348 1,048 838 651 611 475 204 158 102 0.0 79 0.0 102 0.0 79 0.0
DAY 3 13 61 4,530 374 6,679 1,359 1,059 845 658 616 480 205 160 103 0.0 80 0.0 103 0.0 80 0.0
DAY 3 14 62| 4,694 383 7,066/ 1,408 1,108 875 689 639 503 213 168 106 0.0 84 0.0 106 0.0 84 0.0
DAY 3 15 63| 5,095 421 7,488 1,529 1,229 950 764) 693 557 231 186 116 0.0 93 0.0 116 0.0 93 0.0
DAY 3 16 64| 5762| 476 7,964 1,729 1,429 1,075 838 784 648 261 216 131 0.0 108 0.0 131 0.0 108 0.0
DAY 3 17 65 6,623 547 8511 1,987 1,687 1,287 1,049 939 765 313 255 157 0.0 128 0.0 157 0.0 128 0.0
DAY 3 18 66| 7,775 643 9,154 2,333| 2,033| 1,633 1,333 1,191 972 397 324 199 0.0 162 0.0 199 0.0 162 0.0
DAY 3 19 67 9,421 779 9,932 2,826 2,526 2,126 1,826 1,626 1,333 542 444 271 1.7 222 0.0 271 5.9 222 1.8
DAY 3 20 68| 11,191 925 10,857 3,357 3,057 2,657 2,357 2,157 1,857 719 619 360 9.1 310 4.9 360 13.2 310 9.1
DAY 3 21 69 12,301 1,017 11,874 3,690 3,390 2,990 2,690 2,490 2,190 830 730 415 13.6 365 9.5 415 17.8 365 13.6
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Hannah Ranch Project Flooding Model / 50 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD FLOW
(SPEC|F|C) DRY CREEK NEAR QLFGLTOFS: 0.3 300 700 500 33.33% 50.00% 50.00%
LEMONCOVE (HOURLY FLOW IN With With With Packwo | With With
CFS.) PROB. With Project Project With Mill With | Proj Mill od Project | Proj
FLOOD | RATIO Project | DS of DSof | DSof | DSof Project Creek | Project | Creek Creek | Packwo | Packwo
YEAR | RANK |Project| DSof | Outside | Outside  Deep | Deep | Oakes | Oakes Mill | Flooded | Mill |Flooded| Pack |Flooded od od
50 1 Site FKC Creek | Creek | Creek | Creek Basin Basin Creek | Volume | Creek | Volume | Creek | Volume | Creek | Volume
AC-FT |TOTAL
DAY HOUR |HOURS|CFS JHOUR AC-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF
DAY 3 22 70/ 12,112 1,001| 12,875 3,634| 3,334, 2,934 2,634 2,434 2,134 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 3 23 71] 10,623 878 13,753| 3,187, 2,837| 2,487 2,187| 1,987 1,687 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 3 24 72| 8,605 711 14,464| 2,582 2,282| 1,882 1,582 1,382, 1,154 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 1 73| 6,893 570/ 15,033 2,068 1,768 1,368 1,099 998 802 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 2 74| 5,585 462| 15,495| 1,676, 1,376/ 1,042 855 760 624 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 3 75| 4,404 364| 15,859 1,321 1,021 821 635 599 463 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 4 76| 3,227 267| 16,126 968 668 602 415 439 303 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 5 77| 2,101 174| 16,299 630 330 392 205 286 150 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 6 78 1,181 98| 16,397 354 54 220 34 161 25 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 7 79 599 50| 16,446 180 0 112 0 82 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 8 80 521 43| 16,490 156 0 97 0 71 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 9 81 508 42| 16,531 152 0 95 0 69 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 10 82 496 41| 16,572 149 0 92 0 67 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 11 83 484 40| 16,612 145 0 90 0 66 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 12 84 472 39| 16,651 142 0 88 0 64 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 13 85 460 38| 16,690 138 0 86 0 63 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 14 86 449 37| 16,727 135 0 84 0 61 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 15 87 439 36| 16,763 132 0 82 0 60 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 16 88 427 35/ 16,798 128 0 80 0 58 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 17 89 417 34| 16,833 125 0 78 0 57 0 830 730 415 13.6 365 9.5 415 17.8 365 13.6
DAY 4 18 90 407 34| 16,866 122 0 76 0 55 0 830 630 415 13.6 315 5.4 415 17.8 315 9.5
DAY 4 19 91 397 33| 16,899 119 0 74 0 54 0 830 530 415 13.6 265 1.2 415 17.8 265 5.4
DAY 4 20 92 388 32| 16,931 116 0 72 0 53 0 830 430 415 13.6 215 0.0 415 17.8 215 1.2
DAY 4 21 93 378 31| 16,962 113 0 70 0 51 0 830 380 415 13.6 190 0.0 415 17.8 190 0.0
DAY 4 22 94 369 30| 16,993 111 0 69 0 50 0 830 330 415 13.6 165 0.0 415 17.8 165 0.0
DAY 4 23 95 360 30/ 17,023 108 0 67 0 49 0 830 255 415 13.6 128 0.0 415 17.8 128 0.0
DAY 4 24 96 351 29| 17,052 105 0 65 0 48 0 730 180 365 9.5 90 0.0 365 13.6 90 0.0
DAY 5 1 97 342 28| 17,080 103 103 64 64 47 47 630 130 315 5.4 65 0.0 315 9.5 65 0.0
DAY 5 2 98 334 28| 17,108 100 100 62 62 45 45 530 80 265 1.2 40 0.0 265 5.4 40 0.0
DAY 5 3 99 326 27| 17,134 98 98 61 61 44 44 430 30 215 0.0 15 0.0 215 1.2 15 0.0
DAY 5 4 100 318 26| 17,161 95 95 59 59 43 43 355 30 178 0.0 15 0.0 178 0.0 15 0.0
DAY 5 5 101 310 26| 17,186 93 93 58 58 42 42 280 30 140 0.0 15 0.0 140 0.0 15 0.0
DAY 5 6 102 303 25/ 17,211 91 91 57 57 41 41 180 30 90 0.0 15 0.0 90 0.0 15 0.0
DAY 5 7 103 295 24| 17,236 89 89 55 55 40 40 80 30 40 0.0 15 0.0 40 0.0 15 0.0
DAY 5 8 104 288 24| 17,260 86 86 54 54 39 39 39 30 20 0.0 15 0.0 20 0.0 15 0.0
DAY 5 9 105 281 23] 17,283 84 84 52 52 38 38 38 30 19 0.0 15 0.0 19 0.0 15 0.0
DAY 5 10 106 274 23| 17,305 82 82 51 51 37 37 37 30 19 0.0 15 0.0 19 0.0 15 0.0
DAY 5 11 107 268 22| 17,328 80 80 50 50 36 36 36 30 18 0.0 15 0.0 18 0.0 15 0.0
DAY 5 12 108 261 22| 17,349 78 78 49 49 36 36 36 30 18 0.0 15 0.0 18 0.0 15 0.0
DAY 5 13 109 255 21| 17,370 77 77 48 48 35 35 35 30 17 0.0 15 0.0 17 0.0 15 0.0
DAY 5 14 110 249 21 17,391 75 75 46 46 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0
DAY 5 15 111 242 20| 17,411 73 73 45 45 33 33 33 30 16 0.0 15 0.0 16 0.0 15 0.0
DAY 5 16 112 236 20| 17,430 71 71 44 44 32 32 32 30 16 0.0 15 0.0 16 0.0 15 0.0
DAY 5 17 113 230 19| 17,449 69 69 43 43 31 31 31 30 16 0.0 15 0.0 16 0.0 15 0.0
DAY 5 18 114 225 19| 17,468 68 68 42 42 31 31 31 30 15 0.0 15 0.0 15 0.0 15 0.0
DAY 5 19 115 219 18| 17,486 66 66 41 41 30 30 30 30 15 0.0 15 0.0 15 0.0 15 0.0
DAY 5 20 116 214 18 17,504 64 64 40 40 29 29 29 30 15 0.0 15 0.0 15 0.0 15 0.0
DAY 5 21 117 209 17| 17,521 63 63 39 39 28 28 32 30 16 0.0 15 0.0 16 0.0 15 0.0
DAY 5 22 118 204 17| 17,538 61 61 38 38 28 28 24 30 12 0.0 15 0.0 12 0.0 15 0.0
DAY 5 23 119 199 16| 17,554 60 60 37 37 27 27 14 25 7 0.0 13 0.0 7 0.0 13 0.0
DAY 5 24 120 194 16| 17,570 58 58 36 36 26 26 13 20 7 0.0 10 0.0 7 0.0 10 0.0
63,780 45,662 43,058 30,866| 32,495 23,191 32,495 23,192 16,247 395 11,596 211 16,247 529 11,596 313
18,118 CFS-HRS | 12,191 |CFS-HRY  9,304|CFS-HRS 32,495
1,497 AF 1,008 | AF 769 AF
Total layoff into Outside and Deep Creeks =| 1,776 AF
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Hannah Ranch Project Flooding Model / 75 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD Key Factors:| 03/ 300 700 500 33.33% 50.00% 50.00%
FLOW (SPECIFIC) DRY CREEK | |
NEAR LEMONCOVE (HOURLY With With With Proj With Proj
FLOW INC.F.S.) PROB. With Project Project With Mill With Mill Pack | With Pack
FLOOD | RATIO Project | DSof | DSof | DSof | DS of Project Creek | Project | Creek Creek | Project | Creek
YEAR RANK | Project| DSof |Outside | Outside Deep | Deep | Oakes | Oakes Mill | Flooded| Mill | Flooded | Pack | Flooded | Pack | Flooded
75 1 Site FKC Creek | Creek | Creek | Creek Basin Basin Creek | Volume| Creek | Volume | Creek | Volume | Creek | Volume
DAY | HOUR HOURs| crs ACFT TOTAL | CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF
/HOUR |AC-FT
DAY 1 1 1 61 5 5 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 2 2 60 5 10 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0 4,500
DAY 1 3 3 58 5 15 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 4 4 57 5 20 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0 f
DAY 1 5 5 56 5 24 17 17 10 10 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0 4,000 1]
DAY 1 6 6 54 4 29 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0 ¥
DAY 1 7 7 53 4 33 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0 3500 g
DAY 1 8 8 51 4 37 15 15 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 00 | = ’ 3
DAY 1 9 9 50 4 41 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 00/| &
DAY 1 10 10 49 4 45 15 15 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 0.0 % 3,000 :
DAY 1 11 11 48 4 49 14 14 9 9 7 7 2 2 1 0.0 1 0.0 1 0.0 1 00 | ¢ P 1
DAY 1 12 12| 138 11 61 41 41 26 26 19 19 6 6 3 0.0 3 0.0 3 0.0 3 00 | 2 \
DAY 1 13 13| 441 36 97 132 0 82 0 60 0 20 0 10 0.0 0 0.0 10 0.0 0 00/ | 4 2,500 :
DAY 1 14 14| 1,130 93 191 339 39 211 24/ 154 18 51 6 26 0.0 3 0.0 26 0.0 3 0.0 E :
DAY 1 15 15/ 2,309 191 381 693 393 431 244 314 178 105 59 52 0.0 30 0.0 52 0.0 30 00 | 2 5 000 ]_-
DAY 1 16 16/ 3,693 305 687/ 1,108 808 689 502/ 503 366 168 122 84 0.0 61 0.0 84 0.0 61 00 | & ’ [r
DAY 1 17 17| 4,792 396 1,083| 1,438 1,138 894 707|652 516 217 172 109 0.0 86 0.0 109 0.0 86 0.0 ; / B i \
DAY 1 18 18| 5,162 427 1,509 1,549 1,249 963 776/ 702 566 234 189 117 0.0 94 0.0 117 0.0 94 00 | 2 1,500 = flF
DAY 1 19 19| 4,636 383 1,892| 1,391 1,091 865 678/ 631 495 210 165 105 0.0 82 0.0 105 0.0 82 00 | = / i
DAY 1 20 20 3,517 291 2,183 1,055 755 656 469 479 343 160 114 80 0.0 57 0.0 80 0.0 57 00 | ¥ \ ‘ it Ii\l
DAY 1 21 21 2,310 191 2,374 693 393 431 244 314 178 105 59 52 0.0 30 0.0 52 0.0 30 00 | € 1,000 : [ 1 \
DAY 1 22 22 1,338 111 2,485 401 101 250 63 182 46 61 15 30 0.0 8 0.0 30 0.0 8 0.0 AR /‘ ‘\ / / v \
DAY 1 23 23 720 60 2,544 216 0 134 0 98 0 33 0 16 0.0 0 0.0 16 0.0 0 0.0 £\ A vRAN } A /r / . N\
DAY 1 24 24/ 603 50 2,594 181 0 112 0 82 0 27 0 14 0.0 0 0.0 14 0.0 0 0.0 500 ; : n==EENRRNN] § [OHNRONNEK 4V daaaRaay TEEETEREE — ‘:_; ]
DAY 2 1 25 588 49 2,642 176 0 110 0 80 0 27 0 13 0.0 0 0.0 13 0.0 0 0.0 ’,,.\ \ /: S ,_.--—/,g L PR \E\:""""---------.
DAY 2 2 26| 574 47| 2,690 172 0 107 0 78 0 26 0 13 0.0 0 0.0 13 0.0 0 0.0 o ﬁ““,ﬂ&fg 5 s : nK G, -
DAY 2 3 z 560 46 2,736 168 0 104 0 76 0 25 0 13 0.0 0 0.0 13 0.0 0 0.0 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100103106109112115118
DAY 2 4 28| 546 45 2,781] 164 0 102 0 74 0 25 0 12 0.0 0 0.0 12 0.0 0 0.0 HOURS
DAY 2 5 29 533 44| 2,825 160 0 99 0 73 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0 Dry Creek Runoff ~ «eeeeee With Proj DS of FKC Project Site Runoff
DAY 2 6 30 520 43| 2,868 156 0 97 0 71 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0 = Oakes Basin Runoff = Mill\Packwood Creeks Runoff «+>+»e» With Project Mill\Packwood Runoff
DAY 2 7 31 507 42/ 2,910/ 152 0 95 0 69 0 23 0 11 0.0 0 0.0 11 0.0 0 0.0
DAY 2 8 32| 495 41 2,951 149 0 92 0 67 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0
DAY 2 9 33 482 40/ 2,991 145 0 90 0 66 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0
DAY 2 10 34 471 39| 3,030 141 0 88 0 64 0 21 0 11 0.0 0 0.0 11 0.0 0 0.0 25,000 1,400
DAY 2 11 35 460 38 3,068 138 0 86 0 63 0 21 0 10 0.0 0 0.0 10 0.0 0 0.0
DAY 2 12 36 448 37/ 3,105 134 0 84 0 61 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0
DAY 2 13 37 437 36 3,141 131 0 81 0 59 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0 | 1200
DAY 2 14 38 427 35 3,176] 128 0 80 0 58 0 19 0 10 0.0 0 0.0 10 0.0 0 0.0
DAY 2 15 39 416 34 3211 125 0 78 0 57 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0 20,000
DAY 2 16 40| 406 34| 3,244 122 0 76 0 55 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0
DAY 2 170 41 3% 33 3277 119 0 74 o 54 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0 B AC-FT DAC-FT/HOUR 1000
DAY 2 18 42| 387 32| 3,309 116 0 72 0 53 0 18 0 9 0.0 0 0.0 9 0.0 0 0.0 E E
DAY 2 19 43] 377 31 3,340, 113 0 70 0 51 0 17 0 9 0.0 0 0.0 9 0.0 0 0.0 % 15,000 E
DAY 2 20 44| 368 30 3,371 110 0 69 0 50 0 17 0 8 0.0 0 0.0 8 0.0 0 0.0 ™ 800 S
DAY 2 21 45/ 813 67 3,438 244 0 152 0o 111 0 37 0 18 0.0 0 0.0 18 0.0 0 0.0 5 g
DAY 2 22 46| 1,727 143/ 3,580 518 218 322 136) 235 99 78 33 39 0.0 16 0.0 39 0.0 16 0.0 ] 2
DAY 2 23 47| 2,527 209| 3,789| 758 458 471 285| 344 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0 8 600 9
DAY 2 24 48| 2,923 242| 4,031 877 577 545 359 398 262 133 87 66 0.0 44 0.0 66 0.0 44 0.0 9 10,000 z
DAY 3 1 49| 2,936 243 4,274/ 881 581 548 361 400 263 133 88 67 0.0 44 0.0 67 0.0 44 0.0 E §
DAY 3 2 50 2,768 229 4,502| 830 530 516 330/ 377 241 126 80 63 0.0 40 0.0 63 0.0 40 0.0 = E
DAY 3 3 51 2,530 209 4,711 759 459 472 285/ 344 208 115 69 57 0.0 35 0.0 57 0.0 35 0.0 g 400
DAY 3 4 52| 2,203 182 4,893 661 361 411 224/ 300 164 100 55 50 0.0 27 0.0 50 0.0 27 0.0 2
DAY 3 5| 53 1859 154 5047 558 258 347 160 253 117 84 39 2 00 19 0.0 o) 0.0 19 00 |g 000
DAY 3 6 54| 1,833 151 5,199 550 250 342 155/ 249 113 83 38 42 0.0 19 0.0 42 0.0 19 0.0 200
DAY 3 7 55 2,392 198/ 5,39 718 418 446 260 326 189 109 63 54 0.0 32 0.0 54 0.0 32 0.0
DAY 3 8 56 3,333 275 5,672 1,000 700 622 435/ 454 317 151 106 76 0.0 53 0.0 76 0.0 53 0.0
DAY 3 9 57 4,251 351  6,023] 1,275 975 793 606/ 578 442 193 147 96 0.0 74 0.0 96 0.0 74 0.0 0 4 0
DAY 3 10 58| 4,867 402 6,425/ 1,460 1,160 908 721 662 526 221 175 110 0.0 88 0.0 110 0.0 88 0.0 AR =R NI R I e =R - RO B S N < I i o - R R ]
DAY 3 11 59 5,128 424) 6,849 1,538 1,238 956 770, 698 562 233 187 116 0.0 94 0.0 116 0.0 94 0.0 Axis Title RN
DAY 3 12 60 5,187 429 7,278 1,556/ 1,256 967 781 706 570 235 190 118 0.0 95 0.0 118 0.0 95 0.0
DAY 3 13 61 5,230 432 7,710 1,569 1,269 975 789 712 576 237 192 119 0.0 96 0.0 119 0.0 96 0.0
DAY 3 14 62 5,418 448 8,158 1,625 1,325/ 1,010 824/ 737 601 246 200 123 0.0 100 0.0 123 0.0 100 0.0
DAY 3 15 63 5,882 486 8,644 1,765 1,465 1,097 910/ 800 664 267 221 133 0.0 111 0.0 133 0.0 111 0.0
DAY 3 16 64| 6,652 550 9,194/ 1,996/ 1,696 1,296/ 1,054| 945 769 315 256 158 0.0 128 0.0 158 0.0 128 0.0
DAY 3 17 65 7,646 632 9,826/ 2,294 1,994 1,594 1,294| 1,163 944 388 315 194 0.0 157 0.0 194 0.0 157 0.0
DAY 3 18 66 8,976 742/ 10,567 2,693 2,393 1,993 1,693 1,493 1,235 498 412 249 0.0 206 0.0 249 4.0 206 0.5
DAY 3 19 67| 10,876 899 11,466 3,263 2,963| 2,563 2,263 2,063 1,763 688 588 344 7.8 294 3.6 344 11.9 294 7.8
DAY 3 20 68| 12,920 1,068 12,534 3,876/ 3,576/ 3,176 2,876 2,676/ 2,376 892 792 446 16.2 396 12.1 446 20.3 396 16.2
DAY 3 21 69 14,200 1,174 13,708 4,260/ 3,960 3,560 3,260 3,060 2,760 1,020 920 510 21.5 460 17.4 510 25.6 460 21.5

V:\Clients\Kaweah Delta WCD - 1225\122512V1-Prop 1E Hannah Ranch\_DOCUMENTS\Calculations\Flooding Analysis\20120128 Hydrograph.xlsx Page 1 of 2



Hannah Ranch Project Flooding Model / 75 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD Key Factors:| 03| 300 700 500 33.33% 50.00% 50.00%

FLOW (SPECIFIC) DRY CREEK | |

NEAR LEMONCOVE (HOURLY With With With Proj With Proj

FLOW INC.F.S.) PROB. With Project Project With Mill With Mill Pack | With Pack
FLOOD | RATIO Project | DSof | DSof | DSof | DS of Project Creek | Project | Creek Creek | Project | Creek
YEAR RANK | Project| DSof |Outside | Outside Deep | Deep | Oakes | Oakes Mill | Flooded| Mill | Flooded | Pack | Flooded | Pack | Flooded
75 1 Site FKC Creek | Creek | Creek | Creek Basin Basin | Creek | Volume| Creek | Volume | Creek | Volume | Creek | Volume
DAY HOUR |HOURS| CFS ACFT TOTAL CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF
/HOUR |AC-FT
DAY 3 22 70] 13,982 1,156/ 14,863 4,195 3,895 3,495 3,195/ 2,995 2,695 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 3 23 71| 12,264 1,014, 15,877 3,679 3,379 2,979 2,679, 2,479 2,179 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 3 24 72| 9,934 821 16,698 2,980 2,680 2,280 1,980/ 1,780 1,480 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 1 73| 7,957 658 17,355 2,387 2,087 1,687 1,387 1,231 1,012 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 2 74| 6,447 533 17,888 1,934 1,634 1,234 1,016 901 741 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 3 75| 5,084 420/ 18,308 1,525 1,225 948 762 692 556 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 4 76, 3,725 308 18,616/ 1,118 818 695 508 507 371 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 5 77| 2,425 200 18,816 728 428 452 266 330 194 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 6 78 1,364 113| 18,929 409 109 254 68 186 50 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 7 79 691 57| 18,986 207 0 129 0 94 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 8 80 601 50/ 19,036 180 0 112 0 82 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 9 81 587 49| 19,084 176 0 109 0 80 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 10 82 573 47| 19,132 172 0 107 0 78 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 11 83 558 46/ 19,178 167 0 104 0 76 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 12 84 545 45/ 19,223 164 0 102 0 74 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 13 85 531 44| 19,267 159 0 99 0 72 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 14 86 519 43| 19,310 156 0 97 0 71 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 15 87 506 42| 19,352 152 0 94 0 69 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 16 88 493 41 19,392 148 0 92 0 67 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 17 89 482 40/ 19,432 145 0 90 0 66 0 1,020 920 510 215 460 17.4 510 25.6 460 215
DAY 4 18 90 470 39| 19,471 141 141 88 88 64 64 1,020 820 510 215 410 13.2 510 25.6 410 17.4
DAY 4 19 91 459 38/ 19,509 138 138 86 86 62 62 1,020 720 510 215 360 9.1 510 25.6 360 13.2
DAY 4 20 92 447 37| 19,546 134 134 83 83 61 61 1,020 620 510 21.5 310 5.0 510 25.6 310 9.1
DAY 4 21 93 436 36/ 19,582 131 131 81 81 59 59 1,020 520 510 215 260 0.8 510 25.6 260 5.0
DAY 4 22 94 425 35/ 19,617 128 128 79 79 58 58 920 420 460 17.4 210 0.0 460 21.5 210 0.8
DAY 4 23 95 416 34| 19,651 125 125 78 78 57 57 820 320 410 13.2 160 0.0 410 17.4 160 0.0
DAY 4 24 96 405 33| 19,685 122 122 76 76 55 55 720 220 360 9.1 110 0.0 360 13.2 110 0.0
DAY 5 1 97 395 33/ 19,718 119 119 74 74 54 54 620 170 310 5.0 85 0.0 310 9.1 85 0.0
DAY 5 2 98 386 32| 19,749 116 116 72 72 53 53 520 145 260 0.8 73 0.0 260 5.0 73 0.0
DAY 5 3 99 376 31 19,780 113 113 70 70 51 51 420 120 210 0.0 60 0.0 210 0.8 60 0.0
DAY 5 4 100 367 30| 19,811 110 110 68 68 50 50 320 95 160 0.0 48 0.0 160 0.0 48 0.0
DAY 5 5 101 358 30/ 19,840 107 107 67 67 49 49 270 70 135 0.0 35 0.0 135 0.0 35 0.0
DAY 5 6 102 349 29| 19,869 105 105 65 65 47 47 220 45 110 0.0 23 0.0 110 0.0 23 0.0
DAY 5 7 103 341 28| 19,897 102 102 64 64 46 46 195 45 98 0.0 23 0.0 98 0.0 23 0.0
DAY 5 8 104 333 28| 19,925 100 100 62 62 45 45 170 30 85 0.0 15 0.0 85 0.0 15 0.0
DAY 5 9 105 324 27| 19,952 97 97 60 60 44 44 145 30 73 0.0 15 0.0 73 0.0 15 0.0
DAY 5 10 106 316 26| 19,978 95 95 59 59 43 43 120 30 60 0.0 15 0.0 60 0.0 15 0.0
DAY 5 11 107 309 26/ 20,003 93 93 58 58 42 42 58 30 29 0.0 15 0.0 29 0.0 15 0.0
DAY 5 12 108 301 25| 20,028 90 90 56 56 41 41 41 30 20 0.0 15 0.0 20 0.0 15 0.0
DAY 5 13 109 294 24| 20,053 88 88 55 55 40 40 40 30 20 0.0 15 0.0 20 0.0 15 0.0
DAY 5 14 110 287 24| 20,076 86 86 54 54 39 39 39 30 20 0.0 15 0.0 20 0.0 15 0.0
DAY 5 15 111 280 23| 20,099 84 84 52 52 38 38 38 30 19 0.0 15 0.0 19 0.0 15 0.0
DAY 5 16 112 273 23| 20,122 82 82 51 51 37 37 37 30 19 0.0 15 0.0 19 0.0 15 0.0
DAY 5 17 113 266 22| 20,144 80 80 50 50 36 36 36 30 18 0.0 15 0.0 18 0.0 15 0.0
DAY 5 18 114 260 21| 20,165 78 78 48 48 35 35 35 30 18 0.0 15 0.0 18 0.0 15 0.0
DAY 5 19 115 253 21| 20,186 76 76 47 47 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0
DAY 5 20 116 247 20| 20,207 74 74 46 46 34 34 34 30 17 0.0 15 0.0 17 0.0 15 0.0
DAY 5 21 117 242 20| 20,227 73 73 45 45 33 33 32 30 16 0.0 15 0.0 16 0.0 15 0.0
DAY 5 22 118 235 19, 20,246 71 71 44 44 32 32 24 20 12 0.0 10 0.0 12 0.0 10 0.0
DAY 5 23 119 230 19/ 20,265 69 69 43 43 31 31 16 20 8 0.0 10 0.0 8 0.0 10 0.0
DAY 5 24 120 224 19, 20,284 67 67 42 42 30 30 15 8 8 0.0 4 0.0 8 0.0 4 0.0
73,630/ 55,612 50,767 38,458| 38,964| 29,456 38,964 29,457 19,482 607 14,728 408 19,482 744 14,728 521
18,018 |CFS-HRS| 12,309|CFS-HR¢{ 9,507 | CFS-HRS 38,964
1,489 AF 1,017 AF 786 AF
Total layoff into Outside and Deep Creeks =| 1,803 AF
0 0
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Hannah Ranch Project Flooding Model / 100 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
FLOW (SPECIFIC) DRY CREEK
NEAR LEMONCOVE (HOURLY
FLOW IN C.F.5.) With With With Proj With Proj
PROB. Project Project With Mill With Mill Pack With Pack
FLOOD| RATIO With DS of DSof | DSof | DS of Project Creek | Project | Creek Creek | Project | Creek
YEAR | RANK | Project| Project | Outside | Outside | Deep | Deep Oakes | Oakes Mill | Flooded Mill Flooded | Pack | Flooded | Pack | Flooded
100 1 Site |DS of FKC| Creek Creek | Creek | Creek Basin Basin Creek | Volume | Creek | Volume | Creek | Volume | Creek | Volume
AC-FT |TOTAL
DAY | HOUR |HOURS|CFS JHOUR AG-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF
DAY 1 1 1 70 6 6 21 21 13 13 10 10 3 3 2 0.0 2 0.0 2 0.0 2 0.0
DAY 1 2 2 68 6 11 20 20 13 13 9 9 3 3 2 0.0 2 0.0 2 0.0 2 0.0 5,000
DAY 1 3 3 66 5 17 20 20 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 4 4 65 5 22 20 20 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0 4500 Al
DAY 1 5 5 63 5 27 19 19 12 12 9 9 3 3 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 6 6 61 5 32 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0
DAY 1 7 7 60 5 37 18 18 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0 4,000
DAY 1 8 8 58 5 42 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 00 | &
DAY 1 9 9 57 5 47 17 17 11 11 8 8 3 3 1 0.0 1 0.0 1 0.0 1 00/| & 3,500
DAY 1 10 10 56 5 52 17 17 10 10 8 8 3 3 1 0.0 1 0.0 1 0.0 1 0.0 g \
DAY 1 11 11 54 4 56 16 16 10 10 7 7 2 2 1 0.0 1 0.0 1 0.0 1 00 | € [
DAY 1 12 12 156 13] 69| 47 47 29 29 21 21 7 7 4 0.0 4 0.0 4 0.0 4 00| 2 3000
DAY 1 13 13/ 500 41 110 150 0 93 0 68 0 23 0 11 0.0 0 0.0 11 0.0 0 00| 4 i
DAY 1 14 14 1,281 106 216 384 84 239 52| 174 38 58 13 29 0.0 6 0.0 29 0.0 6 0.0 E 2,500 \
DAY 1 15 15 2,618 216 432| 785 485 488 302) 356 220 119 73 59 0.0 37 0.0 59 0.0 37 00 | 2 \ j H
DAY 1 16 16/ 4,187 346 779 1,256 956 781 594 570 434 190 145 95 0.0 72 0.0 95 0.0 72 0.0 E 5 000 \ /!
DAY 1 17 17| 5,434 449 1,228 1,630 1,330 1,013 827 739 603 246 201 123 0.0 101 00 123 0.0 101 00 | = ’ Y 3
DAY 1 18 18 5,853 484 1,711 1,756 1,456 1,092 905, 797 660 266 2200 133 0.0 110 00 133 0.0 110 00| 2 A (r“ K
DAY 1 19 19/ 5256 434 2,146 1,577 1,277 980 794, 715 579 238 193 119 0.0 97 00 119 0.0 97 00| T 1,500 . Lhr
DAY 1 20 20/ 3,988 330/ 2,475/ 1,196 896 744 557| 543 407 181 136 90 0.0 68 0.0 90 0.0 68 00 | £ e ¥ :
DAY 1 21 21) 2,619 216/ 2,692 786 486 488 302) 356 220 119 73 59 0.0 37 0.0 59 0.0 37 00| S 1000 ! : A
DAY 1 22 22| 1,517 125/ 2,817 455 155 283 96 206 70 69 23 34 0.0 12 0.0 34 0.0 12 0.0 ’ SuEEd /
DAY 1 23 23 817 68 2,885 245 0 152 o 111 0 37 0 19 0.0 0 0.0 19 0.0 0 0.0 i N ‘ dn
DAY 1 24 24/ 683 56/ 2,941 205 0 127 0 93 0 31 0 15 0.0 0 0.0 15 0.0 0 0.0 500 EEn S==al iy b
DAY 2 1 25 667 55/ 2,996 200 0 124 0 91 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0 7
DAY 2 2 26/ 651 54/ 3,050, 195 0 121 0 89 0 30 0 15 0.0 0 0.0 15 0.0 0 0.0 0 === e [ I
DAY 2 3 27 635 52| 3,102 191 0 118 0 86 0 29 0 14 0.0 0 0.0 14 0.0 0 0.0 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100103106109112115118
DAY 2 4 28/ 619 51 3,154 186 0 115 0 84 0 28 0 14 0.0 0 0.0 14 0.0 0 0.0 HOURS
DAY 2 5 29/ 604 50 3,204 181 0 113 0 82 0 27 0 14 0.0 0 0.0 14 0.0 0 0.0 DryCreek Runoff ~ eeeeeee With Proj DS of FKC Project Site Runoff
DAY 2 6 30 589 49 3,252 177 0 110 0 80 0 27 0 13 0.0 0 0.0 13 0.0 0 0.0 ———— Qakes Basin Runoff = Mill\Packwood Creeks Runoff sessene With Project Mill\Packwood Runoff
DAY 2 7 31 575 48 3,300 173 0 107 0 78 0 26 0 13 0.0 0 0.0 13 0.0 0 0.0
DAY 2 8 32 561 46| 3,346 168 0 105 0 76 0 25 0 13 0.0 0 0.0 13 0.0 0 0.0
DAY 2 9 33 547 45 3,391 164 0 102 0 74 0 25 0 12 0.0 0 0.0 12 0.0 0 0.0 25,000 400
DAY 2 10 34 534 44) 3,435 160 0 100 0 73 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0
DAY 2 11 35 521 43| 3,479 156 0 97 0 71 0 24 0 12 0.0 0 0.0 12 0.0 0 0.0
DAY 2 12 36 508 42| 3,520 152 0 95 0 69 0 23 0 12 0.0 0 0.0 12 0.0 0 0.0
DAY 2 13 37/ 49 41| 3,561 149 0 92 0 67 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0 1,200
DAY 2 14 38 484 40| 3,601 145 0 90 0 66 0 22 0 11 0.0 0 0.0 11 0.0 0 0.0 20,000
DAY 2 15 39 472 39/ 3,640 142 0 88 0 64 0 21 0 11 0.0 0 0.0 11 0.0 0 0.0
DAY 2 16 40 460 38 3,679 138 0 86 0 63 0 21 0 10 0.0 0 0.0 10 0.0 0 0.0 = AC-FT OAC-FT/HOUR 1,000
DAY 2 17 41 449 37 3,716) 135 0 84 0 61 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0 E E
DAY 2 18 42 439 36 3,752 132 0 82 0 60 0 20 0 10 0.0 0 0.0 10 0.0 0 0.0 & 9
DAY 2 19 43| 427 35 3,787 128 0 80 0 58 0 19 0 10 0.0 0 0.0 10 0.0 0 0.0 E 15,000 200 g
DAY 2 20 44, 417 34/ 3,822 125 0 78 0 57 0 19 0 9 0.0 0 0.0 9 0.0 0 0.0 2 E]
DAY 2 21 45 922 76, 3,898 277 0 172 0o 125 0 42 0 21 0.0 0 0.0 21 0.0 0 0.0 3 g
DAY 2 22 46| 1,958 162| 4,060, 587 287 365 179 266 130 89 43 44 0.0 22 0.0 44 0.0 22 0.0 Z 5
DAY 2 23 47| 2,865 237| 4,296] 860 560 534 348 390 254 130 85 65 0.0 42 0.0 65 0.0 42 0.0 S 10,000 600 2
DAY 2 24 48| 3,314 274 4,570, 994 694 618 432) 451 315 150 105 75 0.0 52 0.0 75 0.0 52 0.0 = &
DAY 3 1 49 3,329 275 4,845 999 699 621 434 453 317 151 106 76 0.0 53 0.0 76 0.0 53 0.0 Z e
DAY 3 2 50, 3,139 259 5,105 942 642 585 399 427 291 142 97 71 0.0 49 0.0 71 0.0 49 0.0 3 400
DAY 3 3 51/ 2,868/ 237/ 5342 860 560 535 348 390 254 130 85 65 0.0 42 0.0 65 0.0 42 0.0 5
DAY 3 4 52| 2,497| 206 5,548 749 449 466 279|340 204 113 68 57 0.0 34 0.0 57 0.0 34 0.0 g 5000
DAY 3 5 53/ 2,107| 174/ 5722 632 332 393 206/ 287 151 9% 50 48 0.0 25 0.0 48 0.0 25 0.0 200
DAY 3 6 54/ 2,078 172| 5,894 623 323 388 201 283 147 94 49 47 0.0 24 0.0 47 0.0 24 0.0
DAY 3 7 55 2,712| 224/ 6,118/ 814 514 506 319 369 233 123 78 62 0.0 39 0.0 62 0.0 39 0.0
DAY 3 8 56 3,779 312 6,431 1,134 834 705 518 514 378 171 126 86 0.0 63 0.0 86 0.0 63 0.0 0| o
DAY 3 9 57/ 4,819] 398/ 6,829 1,446 1,146 899 712|656 520 219 173 109 0.0 87 0.0 109 0.0 87 0.0 ot O M © N Ih 0 ot~ Om©ao N hoo <o m®Oad NI~ Mmoo i oo
DAY 3 100 58/ 5518 456/ 7,285 1,655 1,355 1,029 843 751 615 250 205 125 0.0 102 00 125 0.0 102 0.0 TSN ANOne S S SN st TN eRRee 3355
DAY 3 11 59/ 5,814| 480 7,765 1,744  1,444] 1,084 898 791 655 264 218) 132 0.0 109 00 132 0.0 109 0.0
DAY 3 12 60 5,881 486/ 8251 1,764 1,464/ 1,097 910, 800 664 267 221 133 0.0 111 00 133 0.0 111 0.0
DAY 3 13 61 5,930 490/ 8741 1,779 1,479 1,106 919 807 671 269 224, 134 0.0 112 00 134 0.0 112 0.0
DAY 3 14 62 6,143 508/ 9,249 1,843  1,543] 1,146 959 836 700 279 233 139 0.0 117 00 139 0.0 117 0.0
DAY 3 15 63 6,669 551/ 9,800/ 2,001 1,701 1,301 1,057 949 771 316 257 158 0.0 129 0.0 158 0.0 129 0.0
DAY 3 16 64, 7,541 623 10,424/ 2,262 1,962 1,562 1,262| 1,140 921 380 307 190 0.0 154 0.0 190 0.0 154 0.0
DAY 3 17 65 8,669 716| 11,140/ 2,601 2,301 1,901 1,601 1,401| 1,168 467 389 233 0.0 195 00 233 2.8 195 0.0
DAY 3 18 66 10,177 841 11,981 3,053 2,753 2,353  2,053| 1,853| 1,553 618 518 309 4.9 259 0.7 309 9.0 259 4.9
DAY 3 19 67 12,331) 1,019 13,000/ 3,699 3,399 2,999 2,699 2,499 2,199 833 733 417 13.8 367 96 417 17.9 367 13.8
DAY 3 20 68 14,648/ 1,211) 14,211/ 4,394 4,094 3,694 3,394 3,194 2,894 1,065 965 532 23.3 482 19.2 532 27.5 482 23.3
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Hannah Ranch Project Flooding Model / 100 Year Storm - Dry Creek Hydrograph

STANDARD PROJECT FLOOD Key Factors: 0.3 300 700 500 33.33% 50.00% 50.00%
FLOW (SPECIFIC) DRY CREEK
NEAR LEMONCOVE (HOURLY
FLOW IN C.F.5.) With With With Proj With Proj
PROB. Project Project With Mill With Mill Pack With Pack
FLOOD| RATIO With DS of DSof | DSof | DS of Project Creek | Project | Creek Creek | Project | Creek
YEAR | RANK |Project| Project | Outside | Outside | Deep | Deep Oakes | Oakes Mill | Flooded Mill Flooded | Pack | Flooded | Pack | Flooded
100 1 Site |DS of FKC| Creek Creek | Creek | Creek Basin Basin | Creek | Volume | Creek | Volume | Creek | Volume | Creek | Volume
AC-FT |TOTAL
DAY HOUR | HOURS|CFS JHOUR |AC-FT CFS CFS CFS CFS CFS CFS CFS CFS CFS AF CFS AF CFS AF CFS AF
DAY 3 21 69 16,100 1,331| 15,541 4,830 4,530 4,130 3,830 3,630 3,330 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 3 22 70| 15,852 1,310| 16,851 4,756 4,456 4,056 3,756/ 3,556 3,256 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 3 23 71| 13,904 1,149| 18,000, 4,171 3,871 3,471 3,171 2,971 2,671 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 3 24 72| 11,262 931| 18,931 3,379 3,079 2,679 2,379 2,179 1,879 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 4 1 73| 9,022 746 19,677 2,707 2,407 2,007 1,707| 1,507 1,245 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 4 2 74| 7,309 604/ 20,281 2,193 1,893 1,493 1,193 1,089 870 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 4 3 75| 5,764 476 20,757| 1,729 1,429 1,075 888 784 648 1,210 1,110 605 293 555 25.2 605 335 555 29.3
DAY 4 4 76| 4,224 349| 21,106/ 1,267 967 788 601 575 439 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 4 5 77| 2,749 227 21,334 825 525 513 326 374 238 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 4 6 78| 1,546 128| 21,461 464 164 288 102 210 74 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 4 7 79 784 65| 21,526 235 0 146 0 107 0 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 4 8 80 682 56| 21,582 205 0 127 0 93 0 1,210 1,110 605 29.3 555 25.2 605 335 555 29.3
DAY 4 9 81 665 55| 21,637 200 0 124 0 90 0 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 4 10 82 649 54| 21,691 195 0 121 0 88 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 4 11 83 633 52| 21,743 190 0 118 0 86 0 1,210 1,110 605 293 555 25.2 605 335 555 29.3
DAY 4 12 84 618 51| 21,794 185 0 115 0 84 0 1,210 1,110 605 29.3 555 25.2 605 33.5 555 29.3
DAY 4 13 85 603 50| 21,844 181 0 112 0 82 0 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 4 14 86 588 49| 21,893 176 176 110 110 80 80 1,210 1,110 605 29.3 555 25.2 605 335 555 29.3
DAY 4 15 87 574 47| 21,940 172 172 107 107 78 78 1,210 1,110 605 293 555 25.2 605 335 555 293
DAY 4 16 88 559 46| 21,987 168 168 104 104 76 76 1,210 1,010 605 29.3 505 21.1 605 335 505 25.2
DAY 4 17 89 546 45| 22,032 164 164 102 102 74 74 1,210 910 605 293 455 16.9 605 335 455 211
DAY 4 18 90 533 44| 22,076 160 160 99 99 73 73 1,210 810 605 29.3 405 12.8 605 335 405 16.9
DAY 4 19 91 520 43| 22,119 156 156 97 97 71 71 1,210 710 605 293 355 8.7 605 335 355 12.8
DAY 4 20 92 507 42| 22,161 152 152 95 95 69 69 1,110 610 555 25.2 305 4.5 555 29.3 305 8.7
DAY 4 21 93 495 41| 22,201 149 149 92 92 67 67 1,010 510 505 211 255 0.4 505 25.2 255 4.5
DAY 4 22 94 482 40| 22,241 145 145 90 90 66 66 910 410 455 16.9 205 0.0 455 21.1 205 0.4
DAY 4 23 95 471 39| 22,280 141 141 88 88 64 64 810 310 405 12.8 155 0.0 405 16.9 155 0.0
DAY 4 24 96 459 38| 22,318 138 138 86 86 62 62 710 260 355 8.7 130 0.0 355 12.8 130 0.0
DAY 5 1 97 448 37| 22,355 134 134 84 84 61 61 610 250 305 4.5 125 0.0 305 8.7 125 0.0
DAY 5 2 98 437 36| 22,391 131 131 81 81 59 59 510 240 255 0.4 120 0.0 255 4.5 120 0.0
DAY 5 3 99 427 35| 22,427 128 128 80 80 58 58 450 230 225 0.0 115 0.0 225 2.1 115 0.0
DAY 5 4 100 416 34| 22,461 125 125 78 78 57 57 400 220 200 0.0 110 0.0 200 0.0 110 0.0
DAY 5 5 101 406 34| 22,495 122 122 76 76 55 55 350 210 175 0.0 105 0.0 175 0.0 105 0.0
DAY 5 6 102 396 33| 22,527 119 119 74 74 54 54 325 200 163 0.0 100 0.0 163 0.0 100 0.0
DAY 5 7 103 386 32| 22,559 116 116 72 72 53 53 275 190 138 0.0 95 0.0 138 0.0 95 0.0
DAY 5 8 104 377 31| 22,590 113 113 70 70 51 51 225 180 113 0.0 90 0.0 113 0.0 90 0.0
DAY 5 9 105 368 30| 22,621 110 110 69 69 50 50 205 170 103 0.0 85 0.0 103 0.0 85 0.0
DAY 5 10 106 359 30| 22,650 108 108 67 67 49 49 185 160 93 0.0 80 0.0 93 0.0 80 0.0
DAY 5 11 107 350 29| 22,679 105 105 65 65 48 48 165 140 83 0.0 70 0.0 83 0.0 70 0.0
DAY 5 12 108 341 28| 22,708 102 102 64 64 46 46 145 120 73 0.0 60 0.0 73 0.0 60 0.0
DAY 5 13 109 334 28| 22,735 100 100 62 62 45 45 125 100 63 0.0 50 0.0 63 0.0 50 0.0
DAY 5 14 110 325 27| 22,762 98 98 61 61 44 44 114 80 57 0.0 40 0.0 57 0.0 40 0.0
DAY 5 15 111 317 26| 22,788 95 95 59 59 43 43 103 60 52 0.0 30 0.0 52 0.0 30 0.0
DAY 5 16 112 309 26| 22,814 93 93 58 58 42 42 46 40 23 0.0 20 0.0 23 0.0 20 0.0
DAY 5 17 113 302 25| 22,839 91 91 56 56 41 41 41 40 21 0.0 20 0.0 21 0.0 20 0.0
DAY 5 18 114 295 24| 22,863 89 89 55 55 40 40 40 40 20 0.0 20 0.0 20 0.0 20 0.0
DAY 5 19 115 287 24| 22,887 86 86 54 54 39 39 39 40 20 0.0 20 0.0 20 0.0 20 0.0
DAY 5 20 116 280 23| 22,910 84 84 52 52 38 38 38 30 19 0.0 15 0.0 19 0.0 15 0.0
DAY 5 21 117 274 23| 22,933 82 82 51 51 37 37 37 30 19 0.0 15 0.0 19 0.0 15 0.0
DAY 5 22 118 267 22| 22,955 80 80 50 50 36 36 36 20 18 0.0 10 0.0 18 0.0 10 0.0
DAY 5 23 119 261 22| 22,976 78 78 49 49 36 36 36 20 18 0.0 10 0.0 18 0.0 10 0.0
DAY 5 24 120 254 21| 22,997 76 76 47 47 35 35 35 10 17 0.0 5 0.0 17 0.0 5 0.0
83,480/ 65,417, 58,645 46,111| 45,671 35,900 45,671 35,901| 22,835 806 17,950 573 22,835 948 17,950 689
18,063 |CFS-HRS 12,534 |CFS-HR¢ 9,770|CFS-HRS ‘ 45,671‘
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5-DAY CYCLE YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
WAVE
ORDER RATIO RANK 10 25 50 75 100 200 500 1000
4 1 0.235 0.371 0.531 0.613 0.695 0.914 1.226 1.621
3 2 0.069 0.096 0.108 0.136 0.163 0.155 0.196 0.104
5 3 0.056 0.084 0.084 0.080 0.076 0.104 0.148 0.071
2 4 0.055 0.072 0.080 0.076 0.071 0.064 0.040 0.063
6 5 0.048 0.065 0.072 0.064 0.056 0.040 0.032 0.055
1 6 0.040 0.044 0.064 0.056 0.048 0.016 0.024 0.052
Original Version Modified Version
Pre-Project Pre-Project
Recurrence Dry Crk StIR LKR Oakes Mill Crk Packwood Recurrence Dry Crk StR LKR Oakes Mill Crk Packwood
Interval Peak 70% 30% Basin Peak Crk Peak Interval Peak 70% 30% Basin Peak Crk Peak
(Year) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS) (Year) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS)
100 16,100 11,270 4,830 1,210 605 605| 100 16,100 131279 4:830 1210 605 605
75 14,200 9,940 4,260 1,420 710 710 75 14,200 9,940 4,260 1,020, 510 510
50 12,300 8,610 3,690 1,230, 615 615] 50 12,301 8,611 3,690 830 415 415
25 8,600 6,020 2,578 859 430 430 25 8,594 6,016 2,578 459 230 230
10 5,450 3,815 1,633 544 272 272 10 5,444 3,811 1,633 247 123] 123]
Pre-Project Pre-Project
Recurrence Dry Crk | MillCrk | Beyond Mill Crk Packwood Beyond Packwood Total Flooded 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 Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Area
(Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres) (Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres)
100 16,100 805 58 806 805 62 948 1,754 3,508 100 16,100 605 29 806 605 33 948 754 3,508
75 14,200 710 54| 1,547, 710 59 1,784 3,330] 6,660] 75 14,200 510 27 607 510 29 744 1,350, 2,701
50 12,300 615 48 1,213 615 57 1,426 2,639 5,277 50 12,301 415 25 395 415 26 529 924 1,848
25 8,600 430 44 596 430 47! 783 1,379 2,757 25 8,594 230 0 0 230 26 79 79 158|
10 5,450 272 38 70| 272 41! 233 303 605 10 5,444 123 0 0 123 0 0 0 0
Post-Project Post-Project
Recurrence Dry Crk | MillCrk | Beyond Mill Crk Packwood Beyond Packwood Total Flooded 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 Area Interval Peak Peak Capacity Flood Crk Peak Capacity Crk Flood Flood Reduction Area
(Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres) (Year) (CFS) (CFS) (HRS) (AF) (CFS) (HRS) (AF) (AF) (Acres)
100 16,100 555 13 573 555 21 689 1,262 2,524 100 16,200 555 28 573 555 29 639 1262 2524
75 14,200 660 11 189 660 17 244 433 866 75 14,200 460 27 408 460 29 521 929 1,859
50 12,300 565 9 130 565 12 173 304 608 50 12,301 365 24 211 365 26 313 525 1,049
25 8,600 380 6 37 380 7 63 100 200 25 8,594 192 0 0 230 0 0 0 0
10 5,450 222 0 0 222 2 3 3 7 10 5,444 101 0 0 101] 0 0 0 = 0
Flood Damage Reduction Benefits Flood Damage Reduction Benefits
Recurrence | MillCrk [ MillCrk | Mill Crk Beyond Packwood | Packwood | Packwood Beyond Total Total 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 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) (Year) (AF) (AF) (AF) (HRS) (AF) (AF) (AF) (HRS) (AF) (Acres)
100 806 573 233 -45 948 689 923 -41 1,156 2,312 160 806 573 233 =3 948 689 259 2 492 984
75 1,547 189 1,357 -43 1,784 244 1,601 -42] 2,958 5,916 75 607 408 198 0 744 521 223 0 421 842
50 1,213 130 1,083 -39 1,426 173 1,256 -45| 2,338 4,677, 50 395 211 184/ -1 529 313 215 0 399 798|
25 596 37 559 -38 783 63 622 -40] 1,181 2,363 25 0 0 0 0 79 0 79 -26 79 158
10 70| 0 70| -38 233 3 73 -39 143 286 10 0 0 0 0 0 0 0 0 0 0
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 1613 1146 467 1895 1378 517 984
75 1,215 816 397 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
Recurrence | Conserved
Interval Flood
Water
(Year) (AF)
160 4500
75 1,500
50 1,500
25 1,470
10 1,250

Hannar Ranch Project Flooding Model / Sotrm Series Ratios and Summary Tables

RATIOS TO MULTIPLY SPF TO SIMULATE INDICATED FLOOD SERIES
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