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INTRODUCTION 
WATER MANAGEMENT PLAN 

KAWEAH DELTA WATER CONSERVATION DISTRICT 
 
 
 The Kaweah Delta Water Conservation District (District) became a water service 

contractor with the United States Bureau of Reclamation in 2010.  This Water Management Plan 

(Plan) was prepared to comply with and satisfy the “Standard Criteria for Evaluating Water 

Management Plans” (Criteria).  These Criteria were developed by the USBR in response to the 

Central Valley Project Improvement Act of 1992 (CVPIA) and updated in 2005. 

 The Criteria identified items that have been and will be evaluated in the 5-year updates of 

Water Management Plans prepared by districts in the Mid-Pacific Region.  These Criteria were 

required by Public Law 102-575 Section 3405(e).  This section of law also requires that all 

existing Water Management Plans be reviewed for adequacy. 

 Dennis R. Keller / James H. Wegley, Consulting Engineers, assisted the District in the 

preparation of this Water Management Plan. 
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Section 1:  Description of the District 
 
District Name:  Kaweah Delta Water Conservation District    

Contact Name:  Mr. Mark Larsen   Title:  General Manager   

Telephone:  (559) 747-5601   E-mail:   kaweah@kdwcd.com   

 
A. History 
 
1. Date district formed:  1927    Date of first Reclamation contract:1958-Short term # 14-06-200-

7512)    
Original size (acres):  340,000 ±     Current year (last complete calendar year):   2007   

Note:  Historical data also utilized. 

2. Current size, population, and irrigated acres 
 Current Year  
Size (acres) 340,000 ±  
Population served Not Applicable District is not a water purveyor. 
Irrigated acres 285,000 ± Historical data. 

3. Water supplies received in current year  2005 - Calendar Year (compiled from  
2004-05, and 2005-06 water year data) 

Water Source AF  
Federal urban water --  
Federal agricultural water  0  
State water --  
Other Wholesaler (define)  --  
Local surface water 943,902  
Upslope drain water --  
District ground water --  
Transferred water --  
Recycled water 7,085 Historical data. 
Other (define) (Section 215) 17,445  

Total 968,432  
 

4. Annual entitlement under each right and/or contract (new contract – 2010) 
 AF Source Contract # Contract Restrictions 

USBR Urban AF/Y     
USBR Agriculture AF/Y 8,600 Friant-Kern 175r-1809A water allocations 
Other AF/Y     
Other AF/Y     
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5. Anticipated land-use changes 
Retired farmland for development purposes. Extent uncertain. 
See Supplement for historical data. 

6. Cropping patterns (Agric only) 
See Supplement (2007 data). 

List of current crops (crops with 5% or less of total acreage can be combined in the ‘Other’ category. 
Original Plan Previous Plan Current Plan  

Crop Name Acres Crop Name Acres Crop Name Acres 
Cotton 19,048     
Alfalfa 47,027     
Grain 7,952     
Deciduous & Nuts 57,747     
Grapes 6,742     
Field 91,883     
Citrus 10,832     
Other (<5%) 6,911     

Total 248,142 Total  Total  
Other:  Truck – 4,794 acres and pasture – 2,117 acres. 

7. Major irrigation methods (by acreage) (Agric only) 
Original Plan Previous Plan Current Plan 

Irrigation Method Acres Irrigation Method Acres Irrigation Method Acres 
See Supplement      
Table 1-3      
      
      
      
      
Other  Other  Other  

Total  Total  Total  
 
B. Location and Facilities 
 
Attachment A shows points of delivery, turnouts (internal flow), and outflow (spill) points, measurement 
locations, conveyance system, storage facilities, operational loss recovery system, wells, and water 
quality monitoring locations 

1. Incoming measurement methods and locations   See Attachment A 
Incoming Locations Type of Measurement Device Accuracy 

See Supplement   
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2. Current year Agricultural Conveyance System              See Attachment A (Natural Stream System) 
Miles Unlined - Canal Miles Lined - Canal Miles Piped Miles - Other 

    

3. Current year Urban Distribution System                       No Urban System 
Miles AC Pipe Miles Steel Pipe Miles Cast Iron Pipe Miles - Other 

    

4. Storage facilities   
No storage facilities.  The District operates and maintains groundwater recharge basins only.  
See Attachment F for basin details. 

5. Description of the agricultural spill recovery system  
Natural channels within the District receive agricultural spill water from three locations that 
serve various irrigation systems.  Spills typically occur in above-average rainfall years.  Spills 
are directed to the Kaweah River, Tule River and Cross Creek which all ultimately extend to the 
Tulare Lakebed.  All spill water recovered at locations above the discharge points to the Tulare 
Lakebed accrues to the groundwater reservoir. 
 

6. Agricultural delivery system operation  
District does not operate any agricultural delivery systems.  District maintains measurement 
systems for deliveries to other systems. 

7. Restrictions on water source(s)   No known restrictions. 
Source Restriction Cause of Restriction Effect on Operations 

    

8. Proposed changes or additions to facilities and operations for the next 5 years  
The District proposes additional recharge facilities (basins) and associated diversion structures in 
the next 5 years. 

 
C. Topography and Soils 

1. Topography of the district and its impact on water operations and management 
See Supplement. 

2. District soil associations (Agric only) 
Soil Association Estimated Acres Effect on Water Operations and Management 

NRCS Class A 10% ± High infiltration 
   
NRCS Class B 50% ± Moderate infiltration 
   
NRCS Class C 25% ± Slow infiltration 
   
            Class D 15% ± Very slow infiltration 

Source:  Water Resources Investigation (2003) 
See Appendix B, District Soils Map 
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3. Agricultural limitations resulting from soil problems (Agric only)   No known limitations. 
Soil Problem Estimated Acres Effect on Water Operations and Management 

   
   
   

 
D. Climate 

1. General climate of the district service area 
See Supplement 

 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual  
Avg Precip. 2.10 2.09 1.87 0.92 0.39 0.14 0.01 0.04 0.22 0.59 1.22 1.47 11.06 (1) 
Avg Temp. 45.8 51.4 55.9 60.9 67.8 74.7 79.3 77.9 73.1 64.9 53.0 45.2 62.5 (1) 
Max. Temp. 
Avg. 54.7 61.6 67.3 73.9 82.0 89.7 94.6 93.1 87.8 78.7 62.6 54.7 75.3 (1) 

Min. Temp 
Avg. 38.4 41.9 45.6 49.1 54.9 60.8 65.3 64.1 59.5 52.1 41.6 37.3 51.0 (1) 

ETo 0.76 1.67 2.88 4.15 5.75 7.01 8.07 7.19 5.05 3.30 1.78 0.78 48.39 (2) 

Weather station ID   049367    Data period: Year   1971  to Year  2000    (1) 
  Visalia    (#86)  Lindcove       1/05     12/05   (2) 

Average wind velocity   7.5  Average annual frost-free days:   255  
 (Ivanhoe Irrigation District, 2003) 

2. Impact of microclimates on water management within the service area   
No known microclimates. 

 
E. Natural and Cultural Resources 

1. Natural resource areas within the service area 
Name Estimated Acres Description 

Kaweah Oaks Preserve 324 Valley Oak Riparien Forest 
J.K. Herbert Wetlands Prairie 725 Wetland Prairie/Grassland Habitat 

2. Description of district management of these resources in the past or present   
District does not have role in management of these areas.  Areas are managed by Sequoia 
Riverlands Trust (Visalia, CA). 

3. Recreational and/or cultural resources areas within the service area See Supplement 
Name Estimated Acres Description 
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F. Operating Rules and Regulations 

1. Operating rules and regulations 
See Attachment C, District Rules and Regulations. District operates pursuant to statutory 
authority.  See Supplement. 

2. Agricultural water allocation policy   No policy required 

3. Official and actual lead times necessary for water orders and shut-off (Agric only)   
 Orders are not placed for recharge flows. 

4. Policies regarding surface and subsurface drainage from farms (Agric only) 
      There are no subsurface drainage issues.  Surface issues addressed by water quality coalition.      

5.  Policies on water transfers by the district and its customers 
     No transfer policies apply to Reclamation supplies.    
 
G. Water Measurement, Pricing, and Billing 
 

Agricultural Customers   District is not a water purveyor.  See Supplement. 

1. Number of farms  N/A  

2. Number of delivery points (turnouts and connections)  N/A  

3. Number of delivery points serving more than one farm  N/A  

4. Number of measured delivery points (meters and measurement devices)          5                       
   District measures flow in system at numerous points.  See Attachment A and Supplement B.1 

5. Percentage of delivered water that was measured at a delivery point  100  

6. Delivery point measurement device table  (Agric only) 

Measurement 
Type Number Accuracy 

(+/- percentage) 

Reading 
Frequency 

(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

Orifices -     
Propeller meter 9 3% 1 per day 1 per year 1 per year 
Weirs 11 3% 2 per day 1 per year 1 per year 
Flumes 16 3% 2 per day 1 per year 1 per year 
Venturi -     
Metered gates -     
Other (define)* 10 8% 2 per day 6 times per month 1 per year 
Total 46     

* Control section 

Urban Customers   Not Applicable 
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1. Total number of connections    

2. Total number of metered connections    

3. Total number of connections not billed by quantity    

4. Percentage of water that was measured at delivery point    

5. Percentage of delivered water that was billed by quantity    

6. Measurement device table 
Meter Size 
and Type 

Number Accuracy 
(+/-percentage) 

Reading 
Frequency 

(Days) 

Calibration 
Frequency 
(Months) 

Maintenance 
Frequency 
(Months) 

5/8-3/4"      
1"      
1 ½"      
2"      
3"      
4"      
6"      
8"      
10"      
Compound      
Turbo      
Other (define)      
Total      

 
Agriculture and Urban Customers 

1. Current year agriculture and /or urban water charges - including rate structures and billing 
frequency  The District currently does not have any customers and has no basis or party to bill. 

2. Annual charges collected from customers (current year data)    Not Applicable 
Charges 
($ unit) 

Charge units 
($/af), ($/ acre), ($/hcf), 

($/customer) etc. 

Units billed during year 
(af, acres, hcf, 
customer) etc. 

$ collected 
($ times units) 

Fixed Charges 
    
    
    
    
Volumetric charges 

Charges 
($ unit) 

Charge units 
($/af), ($/ acre), ($/hcf), 

($/customer) etc. 

Units billed during year 
(af, acres, hcf, 
customer) etc. 

$ collected 
($ times units) 
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3. Water-use data accounting procedures   Not Applicable 
 
H. Water Shortage Allocation Policies 

1. Current year water shortage policies or shortage response plan - specifying how reduced water 
supplies are allocated 

See Supplement on page S1-5. 

2. Current year policies that address wasteful use of water and enforcement methods 
See Supplement on page S1-6.  There are currently no customers of the District.  
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SUPPLEMENT 
SECTION 1 

DESCRIPTION OF THE DISTRICT 
WATER MANAGEMENT PLAN 

KAWEAH DELTA WATER CONSERVATION DISTRICT 
 
 
A.  HISTORY 
 
 The Kaweah Delta Water Conservation District (District) was formed in 1927 under the 

provisions of the Water Conservation District Act of 1927.  The District is not an agricultural or 

domestic water purveyor.  The District’s responsibilities include groundwater supply protection, 

surface water conservation and flood water control. 

 The District has contracted with the U.S. Bureau of Reclamation on both a short-term and 

a temporary basis for surplus surface water from the Friant-Kern Canal since 1958.  During the 

2005-2006 water year (October-September), the District took delivery of 12,316 acre-feet of 

surface water.  Table 8 of the District’s Water Management Plan (Section 2) summarizes the 

District’s contracted water amounts for the previous 10 years.  The principal purpose of the 

District’s CVP contract is to provide water for the District’s groundwater recharge and 

conjunctive use efforts. 

 Since the District is not an agricultural water purveyor, it does not conduct regular 

surveys of land use changes or crop inventories.  The District monitors land use planning within 

its boundaries as part of its Groundwater Management Plan.  The primary land-use change 

anticipated by the District is the conversion of agricultural land for development purposes.  

Historical land use data is summarized in Table 1-1.  Table 1-2 presents historical crop patterns 

and other land usage. 
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TABLE 1-1 
COMPARISON OF HISTORICAL LAND USE DATA 

WATER MANAGEMENT PLAN 
KAWEAH DELTA WATER CONSERVATION DISTRICT 

      

Land Use Category 
1958 (1) 
(acres) 

1968 (2)  

(acres) 
1981 

(acres) 
1996 

(acres) 
2007 

(acres) 
Irrigated 224,800 255,900 (3) 263,255 278,555 248,142 
Idle or Fallow (including 
roads and canals) 39,100 27,900 (3) 15,968 8,895 26,391 
Urban 7,500 10,700 21,352 29,815 46,232 
Farmsteads 3,500 4,500 10,397 12,008 10,730 
Undeveloped 61,800 37,700 28,833 9,723 9,497 

Totals: 336,700 336,700 341,786 (4) 340,992 (4) 340,992 (4) 
(1)  By USBR and DWR.      
(2)  By KDWCD.      
(3)  Gross area; net cropped area is 245,680 acres. 
(4)  Total area based on GIS output does not equal calculated total.  Difference is within 0.5% 

 
TABLE 1-2 

SUMMARY OF HISTORICAL LAND USAGE 
KAWEAH DELTA WATER CONSERVATION DISTRICT 

      
  1981 2007 
Category of Land Use   Acres % Acres % 

Irrigated     
Cotton 94,229 28% 19,048 6% 
Alfalfa 33,977 10% 47,027 14% 
Grain 65,062 19% 7,952 2% 
Deciduous and Nuts 36,502 11% 57,747 17% 
Pasture 8,873 3% 2,117 1% 
Miscellaneous Field 2,911 1% 91,883 27% 
Sugar Beets 1,869 1% 0 0% 
Grapes 9,187 3% 6,742 2% 
Citrus 6,337 2% 10,832 3% 
Rice 313 0% 0 0% 
Truck 3,995 1% 4,794 1% 

  263,255 79% 248,142 73% 
     

Non-Irrigated     
Urban, Commercial and Industrial 21,352 6% 46,232 14% 
Farmsteads, Dairies, Feed Lots 10,397 3% 10,730        3% 
Idle (Fallow) 13,923 4% 20,906 6% 
Roads, Channel and Canals 2,045 1% 5,485 1% 
Undeveloped 28,833 8% 9,497 3% 
Unknown 246 0% 0 0% 

Subtotal, Non-Irrigated 76,796 23% 92,850 27% 
Total 340,051  340,992  
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TABLE 1-3 

IN-FIELD IRRIGATION EFFICIENCIES 

WATER  MANAGEMENT PLAN 

KAWEAH DELTA WATER CONSERVATION DISTRICT 

 

 

Crop Group Period 

 1980-1985 
(Percent) 

1986-1990 
(Percent) 

1991-1995 
(Percent) 

1996-1997 
(Percent) (1) 

Cotton 70 74 78 78 

Alfalfa 70 74 78 78 

Grains 70 74 78 78 

Deciduous Nuts and 
Fruits 

70 72 75 77 

Pasture 70 72 74 77 

Miscellaneous Field 
Crops 

70 72 74 77 

Sugarbeets 70 72 74 77 

Vineyards 70 72 74 77 

Citrus 72 75 78 78 

Truck Crops 70 72 74 77 

(1) Latest period surveyed. 
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B.  LOCATION AND FACILITIES   

 B.1. – The following are the current points of delivery and details related to these points 

for the District: 

Cottonwood Creek Turnout (MP 66.46) 
Cottonwood Creek is an ephemeral stream with a relatively low elevation watershed that 
principally carries rainstorm event generated flows.  It is also used periodically in wet 
years by Ivanhoe Irrigation District for purposes of groundwater recharge of Friant 
Division and Kaweah River supplies. 
 
Releases have generally been in the 15 to 25 cubic feet per second (cfs) range for 
groundwater recharge purposes.  Flood flows have been as high as an estimated 5,000 
cfs. 
 
Tulare Irrigation District Turnout (MP 68.14) 
This is the current diversion point for most of the Friant Division deliveries to the Tulare 
Irrigation District (TID).  Annually, TID diverts in excess of 100,000 af of CVP 
entitlement on the average with instantaneous flows ranging up to 800 cfs through this 
turnout and channel system for irrigation and groundwater recharge purposes. 
 
St. John’s River Wasteway (MP 69.42) 
The St. John’s River is used as a primary delivery system for much of the Kaweah River 
water entitlement and also serves an important flood conveyance function.  The District 
has used the St. John’s River in the past to deliver CVP water under temporary and short-
term contracts.  On the average, over 190,000 af/y of Kaweah water is transported 
through the St. John’s River with flows ranging in excess of 3,500 cfs. 
 
Kaweah River Wasteway/Lower Kaweah River Branch (MP 71.29) 
The Lower Kaweah River also is used as a primary delivery system for the Kaweah River 
water entitlement and also serves a flood conveyance function.  The District has used the 
Lower Kaweah River in the past to deliver CVP water under temporary and short-term 
contracts.  On average, over 200,000 af/y of Kaweah water is transported through the 
Lower Kaweah River with flows ranging in excess of 2,000 cfs. 
 
Trauger Pumping Plant/Lewis Creek Turnout (MP 85.55) 
The Trauger Pumping Plant Turnout from the Friant-Kern Canal is a main delivery point 
for the Lindsay-Strathmore Irrigation District’s (LSID) CVP Friant Division water 
supply.  Valving currently exists which would allow water from the forebay of the 
pumping plant to be subsequently diverted into Lewis Creek.  This would take the 
cooperation of LSID.  Lewis Creek, otherwise, is an ephemeral stream with a relatively 
low elevation watershed that principally carries rainstorm event generated flows.  Except 
for possibly early in the Friant Division history, little water has been purposefully 
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diverted into Lewis Creek.  It typically only carries flood waters with peak flows (25-year 
event) in the range of 3,000-4,000 cfs. 

 

C.  TOPOGRAPHY AND SOILS 

 The District is located on the east side of the south-central portion of the San Joaquin 

Valley.  The District is characterized by low topographic relief, with variations rarely exceeding 

10 feet except in stream channels.  Elevations of the District vary from about 500 feet above sea 

level near the easterly boundary to about 200 feet at the westerly boundary.  District lands 

generally slope in a southwesterly direction at about 10 feet per mile, with this slope lessening as 

the westerly boundary is approached. 

 The southern end of the San Joaquin Valley, also known as the Tulare Basin, is a closed 

feature without external surface drainage.  Tributary streams drain to depressions, the largest of 

which is Tulare Lake bed located to the west of the District’s boundary.  The Kings, Kaweah, 

and Tule Rivers and, on occasion, the Kern River, discharge into Tulare Lake at times when 

flows exceed the capacity of foothill reservoirs and of the irrigation diversion systems. 

 The east side of the Valley constitutes a broad plain formed by large coalescing alluvial 

fans of streams draining the western slope of the Sierra Nevada.  The Kaweah River alluvial fan 

or delta is separated from the large Kings River fan on the north by Cross Creek.  On the south, 

Elk Bayou separates the Kaweah River fan from the Tule River fan.  Cottonwood Creek, an 

intermediate stream between Kings and Kaweah Rivers, discharges onto the interfan area of 

these two systems.  The Kaweah River fan is characterized by a network of natural channels of 

the Kaweah River and its distributaries as well as numerous canals constructed for irrigation 

purposes. 
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 Figure 1-1 illustrates general soil classifications for the District.  Detailed soil 

classification is presented in Attachment B. 

 

D.  CLIMATE 

 The climate of the District is typical of the San Joaquin Valley, being semiarid and 

characterized by mild winters and hot, dry summers.  Mean annual temperature for Visalia is 

62.5 degrees Fahrenheit.  The average annual minimum and maximum temperatures are 50.3 and 

75.5 degrees, respectively. 

 The average yearly rainfall in Visalia, located in the central portion of the District, is 

11.06 inches for the period 1971 to 2000. 

 The climatological data for the District area presented in the preceding tables were 

obtained from the U.S. Weather Bureau stations at Visalia, for the 30-year period of 1971-2000, 

inclusive.  Additional data was compiled from the California Irrigation Management Information 

System (CIMIS), Visalia Station. 

 

E.  NATURAL AND/OR CULTURAL RESOURCES 

 There are no significant recreational resources within the District.  The District is aware 

of seasonal use of waterways such as the St. John’s River, but activity is not sustainable due to 

water levels. 

 Cultural resources within the District are limited to archaeological finds and various 

historical sites associated with the cities of Visalia and Tulare and other historical communities.  

The region was home to the Yokut Indians, which used the Kaweah River.  Subsequently there 

exists the potential for archaeological finds, primarily along the Kaweah River and other 
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undisturbed areas.  Most of the District has been developed into agricultural or urban uses which 

significantly reduce the likelihood of new archaeological finds. 

 

F.  OPERATING RULES AND REGULATIONS 

 The District does not have formal operating rules and regulations.  The District conducts 

activities that are consistent with its charter.  The District’s formation documentation and charter 

are included in Attachment C. 

 

G.  WATER MEASUREMENT PRICING AND BILLING 

 The District is not a water purveyor.  Water flows through the District via natural water 

ways and irrigation district ditches and/or other conveyance facilities.  The District utilizes these 

conveyance elements to deliver water to its groundwater recharge basins.  The District utilizes its 

CVP water for recharge purposes only.  The District operates and maintains several flow 

measurement devices throughout the District. 

 The District does not utilize a water rate structure to fund water purchases.  Property 

taxes reflect an assessment that is received by the District resulting from a voter approved 

purchase of surface water rights. 

 

H.  WATER STORAGE ALLOCATION POLICIES 

 The District is not an agricultural or urban water purveyor.  The District’s water supplies 

are based upon availability of surface water.  The District does not have specific water shortage 

policies or plans apart from elements of its Groundwater Management Plan (Attachment  G).  

The District’s policies aim to conserve water resources within the District. 
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 The District’s GMP includes provisions that include the authority to adopt water 

conservation policies (pg. 47), groundwater exportation measures (pg. 48) and pumping 

restrictions (pg. 49).  At this time, however, the District has not found it necessary to implement 

these elements. 
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Section 2:  Inventory of Water Resources 
 
A. Surface Water Supply 
 
1. Acre-foot amounts of surface water delivered to the district by each of the district sources 

See Water Inventory Tables, Table 1.  See Supplement. 
Data Source:  District water data, water years 2004-05, 2005-06. 

 
2. Amount of water delivered to the district by each of the district sources for the last 10 years 

See Water Inventory Tables, Table 8. The District does not have any District-controlled 
groundwater sources. 
Data Sources:  Water Resources Investigation (WRI, 2003), District water data (WY ’04-’05, 
’05-’06), Annual Groundwater Management Report (2006). 

 
B. Ground Water Supply 
 
1. Acre-foot amounts of ground water pumped and delivered by the district 

See Water Inventory Tables, Table 2.  The District does not have any District-controlled 
groundwater sources. 
Data Source:  Water Resources Investigation (2003); annual data prorated to monthly basis. 

 
2. Ground water basin(s) that underlies the service area 

Name Size (Square Miles) Usable Capacity (AF) Safe Yield (AF/Y) 
Kaweah (5-22.11) 696 11,600,000 575,000 
    

Source:   DWR Bulletin 118 DWR Bulletin 118 WRI (2003) 
 
3. Map of district-operated wells and managed ground water recharge areas 

See Appendix F, District Map of Groundwater Facilities.  Recharge areas only.  The District 
does not operate groundwater pumping facilities. 

 
4. Description of conjunctive use of surface and ground water 

The District conducts annual conjunctive use activities through the use of groundwater recharge 
basins for the capture of available Kaweah River water.  The District secures and utilizes 
Facilities Use Agreements that enables it to convey and sink water throughout the District.  
Conjunctive use within the District occurs through the distribution of surface water for irrigation 
and groundwater recharge. 

 
5. Ground Water Management Plan 

See Appendix G, Groundwater Management Plan plus annual reports. 
 
6. Ground Water Banking Plan  -  District has no banking programs in effect at the current time.  All 

supplies are for groundwater recharge. 
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C. Other Water Supplies 
 
1. “Other” water used as part of the water supply 

See the Water Inventory Tables, Table 1 
 
D. Source Water Quality Monitoring Practices 
 
1. Surface water and/or ground water quality problems, and how the quality problems limit the use of 

that source or affect customer use decisions 
See Supplement. 

 
2. Potable Water Quality (Urban only)  -  None. 
 
3. Agricultural water quality concerns: Yes    No  X   
 
4. Description of the agricultural water quality testing program and the role of each participant, 

including the district, in the program 
See Supplement S2-2. 

 
5. Current water quality monitoring programs for surface water by source (Agric only)   

See Supplement. 
Analyses Performed Frequency Range  Concentration Range  Average  

    
    
    
    

 
 Current water quality monitoring programs for groundwater by source (Agric only) 

District does not conduct groundwater quality monitoring. 
Analyses Performed Frequency Range  Concentration Range  Average  

    
    
    
    

 
6. Current year total dissolve solid range for surface water and ground water (Agric only) 
 Surface water:    40 ±     ppm Ground water:   260 ±     ppm 
 (Non-storm water)  
Source: Kaweah & St. Johns California Water Services Co. 
 Rivers Association (Visalia District) 
 
E.  Water Uses Within the District 

 
1. Agricultural 
See Water Inventory Tables, Table 5 - Crop Water Needs 
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2. Types of irrigation systems used for each crop in current year 
Crop name Total 

Acres 
Basin - 
acres 

Furrow - 
acres 

Sprinkler - 
acres 

Low Volume 
- acres 

Multiple 
methods -ac 

       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

The District does not compile this information. 
 
3. Urban use by customer type in current year  -  Not Applicable 

District does not provide domestic water. 
Customer Type Number of Connections (AF) 

Single-family   
Multi-family   
Commercial   
Industrial   
Institutional   
Landscape irrigation   
Wholesale   
Recycled   
Other (specify)   
Other (specify)   
Other (specify)   
Unaccounted for   

Total   
 
4. Urban Wastewater Collection/Treatment Systems serving the service area 

Treatment Plant Treatment Level (1, 2, 3) AF Disposal to / uses 
Visalia 2  Adv. Secondary 6,221 Percolation, evaporation, reuse
Tulare 2  Adv. Secondary 3,900 Percolation, evaporation, reuse
Farmersville 2  Adv. Secondary 508 Percolation, evaporation, reuse
 Total 10,629  

Total discharged to ocean and/ or saline sink   
Source:  Water Resources Investigation (2003) 

(Average - 1981-1999) 
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5. Ground water recharge / management / banking in current year (Table 6) 
Recharge Area Method of Recharge (AF) Method of Retrieval 

Natural Channels Seepage 74,929  
Irrigation Ditches Seepage 161,718  
Basins Percolation 149,000  
 Total 386,000 ± Note - Water Year ’05-‘06 

Source:  2006 Annual Groundwater Management Plan Report. 
 
6. Transfers and exchanges into or out of the service area in current year (Table 6) 

 - NONE 
From Whom To Whom (AF) Use 

    
    
    
    

 
7. Trades, wheeling, wet/dry year exchanges or other transactions in current year (Table 6) 

- NONE 
From Whom To Whom (AF) Use 

    
    
    
    

 
8. Other uses of water in current year 

- NONE 
Other Uses AF 

  
  
  
  

 
F.  Irrigation Drainage from the Service area (Table 7) (Ag only) 
 

Districts included in the drainage problem area, as identified in “A Management Plan for 
Agricultural Subsurface Drainage and Related Problems on the Westside San Joaquin Valley 
(September 1990),” should also complete Section 3 D. 

 
District not part of drainage problem area. 

 
See Facilities Map, Attachment A, for the location of surface and subsurface outflow points, 
outflow measurement points, outflow water-quality testing locations 
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1. Surface and subsurface drain / return flows in current year   - NONE 
Drain Location  (AF) Types of Uses 

   
   
   
   

Total   
 
2. Description of the Drainage water quality testing program and the role of each participant in the 

program    None 
 
3. Drainage Water (surface and subsurface) Quality Testing Program   Not Applicable 

Analyses Performed Concentration Range Frequency Range Average 
None    
    
    
    

 
4. Usage limitation resulting from drainage water quality   Not Applicable 

Constituent Usage Limitation 
  
  
  
  

 
G. Water Accounting (Inventory) 
See Attached Tables, 1-8.  See Supplement for additional information regarding data provided in Tables. 
 
1. Water Supplies Quantified 
 

a. Surface water supplies, imported and originating within the service area, by month (Table 1) 
b. Ground water extracted by the district, by month (Table 2) 
c. Effective precipitation by crop (Table 5) 
d. Estimated annual ground water extracted by non-district parties (Table 2) 
e. Recycled urban wastewater, by month (Table 3) 
f. Other supplies, by month (Table 1) 

 
2. Water Used Quantified 
 

a. Agric. conveyance losses, including seepage, evaporation, and operational spills in canal 
systems (Agric. Table 4) or  

 Urban leaks, breaks and flushing/fire uses in piped systems (Urban Table 4) 
b. Consumptive use by riparian vegetation or environmental use (Table 6) 
c. Applied irrigation water - crop ET, water used for leaching / cultural practices (e.g., frost 

protection, soil reclamation, etc.) (Table 5) 
d. Urban water use (Table 6) 
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e. Ground water recharge (Table 6) 
f. Water exchanges and transfers (Table 6) 
g. Estimated deep percolation within the service area (Agric. Table 6) 
h. Flows to perched water table or saline sink (Agric. Table 7) 
i. Irrigation spill or drain water leaving the District (Agric. Table 6) 
j. Other 

 
3. Overall Water Inventory 

a. Table 6 
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SUPPLEMENT 
SECTION 2 

INVENTORY OF WATER RESOURCES 
WATER MANAGEMENT PLAN 

KAWEAH DELTA WATER CONSERVATION DISTRICT 
 
 
A.  SURFACE WATER SUPPLY 

 Table 1 summarizes the surface water quantities that are measured or monitored by the 

District as part of its chartered activities, contracted responsibilities and groundwater 

management plan efforts.  Table 1 consists of surface water quantities that are utilized by 

irrigation districts.  The District’s CVP water, unappropriated creek flow and 

stormwater/floodwater represent the surface waters available to the District. 

 

B.  GROUNDWATER SUPPLY  -  No Additional Information 

 

C.  OTHER WATER SUPPLIES 

 Other water supplies within the District consist of local Kaweah River water and CVP 

water that is contracted to other districts.  The District monitors the diversion of CVP water into 

the District as part of its groundwater basin management efforts.  The District does not have any 

rights associated with this CVP water.  The District gains benefit for the groundwater through 

seepage and conveyance losses. 

 

D.  SOURCE WATER QUALITY MONITORING PRACTICES 

There are no surface water quality problems that limit the use of surface water within the 

District.  The groundwater does experience localized areas of contamination.  The most common 

contaminant is Nitrogen.  In general, low levels of contamination do not impact agricultural or 
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industrial use of groundwater.  Contamination limits the use of the groundwater for domestic 

purposes. 

 The Kaweah and St. Johns Rivers Association (Rivers Association) conducts monthly 

monitoring of the surface water within the District as a condition of its Irrigated Lands 

Regulatory Program compliance.  The Rivers Association currently tests for 68 constituents, 

which are summarized in Table 2-1, when water is present.  The Rivers Association currently 

collects samples at six (6) locations.  The sample locations are presented in Attachment A.  

Tables 2-2 through 2-7 present the results for several general water quality parameters, including 

bioassays, during times of agricultural water deliveries.  Testing has revealed very few 

occurrences of detectable concentrations of metals and pesticides.  The complete semi-annual 

monitoring reports are available for review at the District office. 

 

E.  WATER USES WITHIN THE DISTRICT  -  No Additional Information 

 

F.  IRRIGATION DRAINAGE FROM THE SERVICE AREA  -  No Additional Information 

 

G.  WATER ACCOUNTING (INVENTORY) 

 The District compiles water quantity information on a “Water Year” basis which extends 

from October through September.  Calendar year data has been presented when possible.  The 

District also utilized historical data, if current data was not readily available. 

 

 Table 1: See Part A, Section 2 

 Table 2: See Part B, Section 2 
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 Table 3: See Item 4, Part E, Section 2. 

The District does not account for recycled wastewater in its management 

efforts. 

Quantity represents less than one (1) percent of surface water supplies. 

 Table 4: The District has inventoried the lengths of channels that are maintained by 

the District.  The width was established to reflect the District-estimated 

seepage volume. 

 Table 5: The District does not compile crop-specific information. 

The District summarizes historical total crop demand as part of its Water 

Resources Investigation efforts. 

 Table 6: The District is not an agricultural water purveyor and, therefore, does not 

inventory water supplies for resale purposes.  The private groundwater 

quantity reflects historical (1981-1999) data.  Since the crop water needs 

(Table 5) exceeds the available surface water, additional water will be 

required from groundwater sources. 

 Table 7: The District estimates that the annual change in groundwater storage is a 

decrease of 36,000 acre-feet per year (Water Resources Investigation, 

2003). 

The District’s WRI identified and considered the presence of perched 

water tables resulting from confining soil layers.  Although these 

conditions exist on the Southwestern portion of the District (near 

Corcoran), the WRI concluded that the District’s groundwater basin can 

be considered an unconfined source due to considerable inter aquifer flow 
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(WRI, pg. 45).  For the purposes of this Plan, therefore, the District did not 

consider any perched groundwater tables. 

 Table 8: See Part C, Section 2.  The water quantities tabulated represent volumes 

that enter the District.  The District does not have rights or contracts for all 

quantities listed.  The quantities shown are provided on a water year 

(October through September) basis. 



TABLE 2-1
SURFACE WATER QUALITY MONITORING CONSTITUENTS (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

Constituent Analytical Method
Maximum 

PQL
Reporting 

Units Monitoring Phase
Minimum Sampling 

Frequency
PHYSICAL PARAMETERS

Flow Calculated 1 cfs Phase 1, 2 & 3 (3)
pH SM 4500-H&B or EPA 150.1 0.1 pH units Phase 1, 2 & 3 (3)

Electrical Conductivity EPA 9050A or EPA 120.1 100 umhos/cm Phase 1, 2 & 3 (3)
Oxygen, Dissolved SM 4500 0.1 mg O2/L Phase 1, 2 & 3 (3)

Temperature SM 2250 0.1 °C Phase 1, 2 & 3 (3)
Color SM 2120B 5 Color Unit Phase 1, 2 & 3 (3)

Turbidity  SM 2130B or EPA 180.1 1 NTUs Phase 1, 2 & 3 (3)
Solids, Total Dissolved (TDS) SM 2540C or EPA 160.1 10 mg/L Phase 1, 2 & 3 (3)

TOC 5310 C SM 5310C or EPA 415.1 0.5 ug/L Phase 1, 2 & 3 (3)
DRINKING WATER

E. Coli SM 9221 or SM 9223B 2 MPN/100ml Phase 1 (3)
TOC 5310 C SM 5310C or EPA 415.1 0.5 ug/L Phase 1 (3)

TOXICITY TESTS (2)
Algae Toxicity EPA 821-R02-013 NA % Reduction Phase 1 (3)
Water Column Toxicity EPA 821-R02-012 NA % Survival Phase 1 (3)
Sediment Toxicity EPA 600 R99-064 NA % Survival Phase 1 (4)
PESTICIDES

Carbamates
Aldicarb EPA 8321A or EPA 632 0.5 ug/L Phase 2 (3)
Carbaryl EPA 8321A or EPA 633 0.5 ug/L Phase 2 (3)

Carbofuran EPA 8321A or EPA 634 0.5 ug/L Phase 2 (3)
Methiocarb EPA 8321A or EPA 635 0.5 ug/L Phase 2 (3)

Methomyl EPA 8321A or EPA 636 0.5 ug/L Phase 2 (3)
Oxamyl EPA 8321A or EPA 637 0.5 ug/L Phase 2 (3)

Organochlorines
DDD EPA 8081A or 608 0.02 ug/L Phase 2 (3)
DDE EPA 8081A or 609 0.01 ug/L Phase 2 (3)
DDT EPA 8081A or 610 0.01 ug/L Phase 2 (3)

Dicofol EPA 8081A or 611 0.1 ug/L Phase 2 (3)
Dieldrin EPA 8081A or 612 0.01 ug/L Phase 2 (3)

Endrin EPA 8081A or 613 0.01 ug/L Phase 2 (3)
Methoxychlor EPA 8081A or 614 0.05 ug/L Phase 2 (3)

Note:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  In addition to TIEs, sites identified as toxic in the initial screen shall be re-sampled to estimate the duration of the toxicant in the water body.  
     Additional samples upstream of the original site should also be collected to determine the potential source(s) of the toxicant in the watershed.
3.  Monitoring frequency is monthly during irrigation season and sampling of two major storm events during the storm season.
4.  Sediment Toxicity Monitoring frequency is one sample during the irrigation season and one sample during the dormant season.

     must be included in the Coalition Group's QAPP and are subject to approval by the Water Board.

PQL Practical Quantitation Limit MPN Most Probable Number
cfs Cubic feet per second NTU Nephelometric turbidity unit
mg/L milligrams per liter ug/L micrograms per liter
ml milliliters mg milligrams
µmhos/cm micromhos per centimeter NA Not applicable

5.  Alternative methods may be used for analysis of nutrients provided the methods are approved by the National Environmental Laboratory Accreditation 
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TABLE 2-1 (continued)
SURFACE WATER QUALITY MONITORING CONSTITUENTS (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

Constituent Analytical Method
Maximum 

PQL
Reporting 

Units Monitoring Phase
Minimum Sampling 

Frequency
PESTICIDES

Organophosphorus
Azinphos-methyl EPA 8141A or EPA 614 0.1 ug/L Phase 2 (3)

Chlorpyrifos EPA 8141A or EPA 615 0.02 ug/L Phase 2 (3)
Diazinon EPA 8141A or EPA 616 0.02 ug/L Phase 2 (3)

Dimethoate EPA 8141A or EPA 617 0.1 ug/L Phase 2 (3)
Disulfoton EPA 8141A or EPA 618 0.1 ug/L Phase 2 (3)
Malathion EPA 8141A or EPA 619 0.1 ug/L Phase 2 (3)

Methamidophos EPA 8141A or EPA 620 0.2 ug/L Phase 2 (3)
Methidathion EPA 8141A or EPA 621 0.1 ug/L Phase 2 (3)

Parathion-methyl EPA 8141A or EPA 622 0.1 ug/L Phase 2 (3)
Phorate EPA 8141A or EPA 623 0.2 ug/L Phase 2 (3)

Phosmet EPA 8141A or EPA 624 0.2 ug/L Phase 2 (3)
Pyrethroids SW8460 3510C
Biphenthrin EPA 1660 or EPA 8081A 0.05 ug/L Phase 2 (3)

Cyfluthrin EPA 1660 or EPA 8081A 0.05 ug/L Phase 2 (3)
Cypermethrin EPA 1660 or EPA 8081A 0.05 ug/L Phase 2 (3)
Esfenvalerate EPA 1660 or EPA 8081A 0.05 ug/L Phase 2 (3)

Lambda-Cyhalothrin EPA 1660 or EPA 8081A 0.05 ug/L Phase 2 (3)
Permethrin EPA 1660 or EPA 8081A 0.05 ug/L Phase 2 (3)
Herbicides EPA 8151A

Atrazine EPA 619 or EPA 507 0.5 ug/L Phase 2 (3)
Cyanazine EPA 619 or EPA 507 0.5 ug/L Phase 2 (3)

Diuron EPA 8321 or EPA 632 0.5 ug/L Phase 2 (3)
Glyphosate EPA 547 5 ug/L Phase 2 (3)

Linuron EPA 8321 or EPA 632 0.5 ug/L Phase 2 (3)
Molinate EPA 634 or EPA 507 0.5 ug/L Phase 2 (3)

Paraquat dichloride EPA 549.1 0.5 ug/L Phase 2 (3)
Simazine EPA 619 or EPA 507 0.5 ug/L Phase 2 (3)

Thiobencarb EPA 634 or EPA 507 0.5 ug/L Phase 2 (3)
METALS

Arsenic EPA 200.7, 200.8 or 206.3 1 ug/L Phase 2 (3)
Boron EPA 200.7 or 200.8 10 ug/L Phase 2 (3)

Cadmium EPA 200.7, 200.8 or 213.2 0.1 ug/L Phase 2 (3)
Copper EPA 200.7, 200.8 or 220.2 0.5 ug/L Phase 2 (3)

Lead EPA 200.7, 200.8 or 239.2 0.5 ug/L Phase 2 (3)
Nickel EPA 200.7, 200.8 or 249.2 1 ug/L Phase 2 (3)

Selenium EPA 200.7, 200.8 or 270.3 1 ug/L Phase 2 (3)
Zinc EPA 200.7, 200.8 or 289.2 1 ug/L Phase 2 (3)

NUTRIENTS (5)
Total Kjehldahl Nitrogen EPA 351.2 or 351.3 500 ug/L Phase 2 (3)

Nitrate as NO3 EPA 300.1 or 353.2 50 ug/L Phase 2 (3)
Nitrite as Nitrogen EPA 300.1 or 353.2 50 ug/L Phase 2 (3)

Ammonia EPA 350.3 or SM4500 NH3 100 ug/L Phase 2 (3)
Hardness SM 2340 or EPA 130.1 10,000 ug/L Phase 2 (3)

Total Phosphorous EPA 365.1, 365.4, or SM 4500-P 10 ug/L Phase 2 (3)
Soluble Orthophosphate EPA 300.1, 365.1, or SM 4500-P 10 ug/L Phase 2 (3)

Note:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  In addition to TIEs, sites identified as toxic in the initial screen shall be re-sampled to estimate the duration of the toxicant in the water body.  
     Additional samples upstream of the original site should also be collected to determine the potential source(s) of the toxicant in the watershed.
3.  Monitoring frequency is monthly during irrigation season and sampling of two major storm events during the storm season.
4.  Sediment Toxicity Monitoring frequency is one sample during the irrigation season and one sample during the dormant season.

     must be included in the Coalition Group's QAPP and are subject to approval by the Water Board.

PQL Practical Quantitation Limit MPN Most Probable Number
cfs Cubic feet per second NTU Nephelometric turbidity unit
mg/L milligrams per liter ug/L micrograms per liter
ml milliliters mg milligrams
µmhos/cm micromhos per centimeter NA Not applicable

5.  Alternative methods may be used for analysis of nutrients provided the methods are approved by the National Environmental Laboratory 

kdwcd wmp 2007 data.xls



TABLE 2-2
GENERAL SURFACE WATER QUALITY TESTING RESULTS - SP-1 (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

Basin Plan Results
Constituent Units MCL Objectives (2)

SAMPLE TYPE Irrigation Irrigation Irrigation Irrigation
SAMPLE DATE 7/22/2004 7/6/2005 8/10/2005 7/19/2006

Physical Parameters
Flow (3) cfs - 60 270 160 210

Temperature (4) °C Temp. change < 5 °F 26.0 14.4 21.4 17.1
Color units 15 No adverse effects. 13 14 10 15

Conductivity (4) umhos/cm 1600

Irrigation season- 175 
Remainder - 

controlled by storm 
flows

60 34 26 48

Odor (5) TON 3 No adverse effects. < 1 < 1 < 1 NA (4)
Oxygen, Dissolved (4) mg/L WARM: > 5.0 9.0 8.1 8.2 8.3

pH (4) units
6.3 < pH < 8.3 or max. 

change > 0.3 above 
ambient

7.4 7.0 6.9 7.46

Solids, Total Dissolved (TDS) mg/L 1000 - < 40 < 40 < 40 30
Total Organic Carbon  (5310 C) ug/L - 1900 2100 1400 1800

Turbidity NTU 5 No adverse effects. 0.9 6.3 3.1 1.1
Drinking Water (6)

E. Coli MPN/100 ml REC-1: 200 (mean)   
5 samples/30 period 210 44 7 131

Decafluorobiphenyl-Surrogate % Rec 97.1 111 83.2 -
Bromodichloromethane ug/L - < 0.5 < 0.5 < 0.5 NA (4)

Bromoform ug/L - < 0.5 < 0.5 < 0.5 NA (4)
Chloroform ug/L - < 0.5 < 0.5 < 0.5 NA (4)

Dibromochloromethane ug/L - < 0.5 < 0.5 < 0.5 NA (4)
Total Trihalomethanes ug/L 80 - < 0.5 < 0.5 < 0.5 NA (4)

Toxicity - Water
No detrimental 

responses
Chronic Selenastrum Algae million/ml 1.75 1.085 1.742 1.638

   Growth Bioassay (Control) - (1.75) (1.073) (1.605) (1.490)
Acute 96 Hour Fathead

   Minnow Biosassay % Survival - 65 95 100 55
Acute Ceriodaphnia

   Survival Biosassay % Survival - 85 100 95 90
Toxicity - Sediment (7)

Hyalella Azteca
   10-day Survival Biosassay % Survival - 75 - 52.5 82.5

Notes:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  Source - Water Quality Control Plan for the Tulare Lake Basin (Basin Plan), Second Edition, 1995, (RWQCB).
3.  Estimate.  Source of information - Kaweah Delta Water Conservation District.
4.  Field measurement.
5.  Not required by MRP Order No. R5-2005-0833.  Testing no longer conducted.
6.  Constituents tested voluntarily through 2005.  Testing no longer conducted on trihalomethanes.
7.  Sediment sample collected at the end of irrigation season.
     Sample dates: 2004 Annual Report  - 10/26/2004

2005 Annual Report - 11/28/2005
2006 Irrigation Season Annual Report - 11/24/2006

kdwcd wmp 2007 data.xls



TABLE 2-3
GENERAL SURFACE WATER QUALITY TESTING RESULTS - SP-2 (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

Basin Plan Results
Constituent Units MCL Objectives (1)

SAMPLE TYPE Irrigation Irrigation Irrigation Irrigation
SAMPLE DATE 7/22/2004 7/6/2005 8/10/2005 7/19/2006

Physical Parameters
Flow (2) cfs - 70 520 1050 400

Temperature (3) °C Temp. change < 5 °F 25.8 16.7 22.7 18.9
Color units 15 No adverse effects. 13 14 15 15

Conductivity (3) umhos/cm 1600

Irrigation season- 175 
Remainder - 

controlled by storm 
flows

67 38 38 50

Odor (4) TON 3 No adverse effects. < 1 < 1 < 1 NA (4)
Oxygen, Dissolved (3) mg/L WARM: > 5.0 9.1 7.2 8.3 8.1

pH (3) units
6.3 < pH < 8.3 or 
max. change > 0.3 

above ambient
7.3 7.0 6.9 7.56

Solids, Total Dissolved (TDS) mg/L 1000 - < 40 < 40 < 40 40
Total Organic Carbon  (5310 C) ug/L - 2100 2100 1600 1700

Turbidity NTU 5 No adverse effects. 1.1 5.2 6.1 2.1
Drinking Water (5)

E. Coli MPN/100 ml REC-1: 200 (mean)   
5 samples/30 period 727 34 18 58

Decafluorobiphenyl-Surrogate % Rec 92 113 90.7 -
Bromodichloromethane ug/L - < 0.5 < 0.5 < 0.5 NA (4)

Bromoform ug/L - < 0.5 < 0.5 < 0.5 NA (4)
Chloroform ug/L - < 0.5 < 0.5 < 0.5 NA (4)

Dibromochloromethane ug/L - < 0.5 < 0.5 < 0.5 NA (4)
Total Trihalomethanes ug/L 80 - < 0.5 < 0.5 < 0.5 NA (4)

Toxicity
No detrimental 

responses
Chronic Selenastrum Algae million/ml 1.92 1.066 1.688 1.624

   Growth Bioassay (Control) - (1.75) (1.073) (1.605) (1.490)
Acute 96 Hour Fathead

   Minnow Biosassay % Survival - 80 100 100 100
Acute Ceriodaphnia

   Survival Biosassay % Survival - 100 100 100 100
Toxicity - Sediment (6)

Hyalella Azteca
   10-day Survival Biosassay % Survival - 35 - 85 92.5

Notes:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  Source - Water Quality Control Plan for the Tulare Lake Basin (Basin Plan), Second Edition, 1995, (RWQCB).
3.  Estimate.  Source of information - Kaweah Delta Water Conservation District.
4.  Field measurement.
5.  Not required by MRP Order No. R5-2005-0833.  Testing no longer conducted.
6.  Constituents tested voluntarily through 2005.  Testing no longer conducted on trihalomethanes.
7.  Sediment sample collected at the end of irrigation season.
     Sample dates: 2004 Annual Report  - 10/26/2004

2005 Annual Report - 11/28/2005
2006 Irrigation Season Annual Report - 11/24/2006
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TABLE 2-4
GENERAL SURFACE WATER QUALITY TESTING RESULTS - SP-3 (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

Basin Plan Results
Constituent Units MCL Objectives (1)

SAMPLE TYPE Irrigation Irrigation Irrigation Irrigation
SAMPLE DATE 7/22/2004 7/6/2005 8/10/2005 7/19/2006

Physical Parameters
Flow (2) cfs - 0< flow <20 0< flow <20 0 0

Temperature (3) °C Temp. change < 5 °F 30.4 24.4 - -
Color units 15 No adverse effects. < 25 10 - -

Conductivity (3) umhos/cm 1600

Irrigation season- 175 
Remainder - 

controlled by storm 
flows

584 68 - -

Odor (4) TON 3 No adverse effects. < 1 < 1 - -
Oxygen, Dissolved (3) mg/L WARM: > 5.0 14.8 5.5 - -

pH (3) units
6.3 < pH < 8.3 or 
max. change > 0.3 

above ambient
8.4 6.8 - -

Solids, Total Dissolved (TDS) mg/L 1000 - 430 40 - -
Total Organic Carbon  (5310 C) ug/L - 6300 2700 - -

Turbidity NTU 5 No adverse effects. 3.9 11.2 - -
Drinking Water (5)

E. Coli MPN/100 ml REC-1: 200 (mean)   
5 samples/30 period 173 2420 - -

Decafluorobiphenyl-Surrogate % Rec 94.2 112 - -
Bromodichloromethane ug/L - < 0.5 < 0.5 - -

Bromoform ug/L - < 0.5 < 0.5 - -
Chloroform ug/L - < 0.5 < 0.5 - -

Dibromochloromethane ug/L - < 0.5 < 0.5 - -
Total Trihalomethanes ug/L 80 - < 0.5 < 0.5 - -

Toxicity
No detrimental 

responses
Chronic Selenastrum Algae million/ml 1.71 1.068 - -

   Growth Bioassay (Control) - (1.75) (1.073)
Acute 96 Hour Fathead

   Minnow Biosassay % Survival - 45 95 - -
Acute Ceriodaphnia

   Survival Biosassay % Survival - 100 95 - -
Toxicity - Sediment (6)

Hyalella Azteca
   10-day Survival Biosassay % Survival - 25 - 100 95.0

Notes:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  Source - Water Quality Control Plan for the Tulare Lake Basin (Basin Plan), Second Edition, 1995, (RWQCB).
3.  Estimate.  Source of information - Kaweah Delta Water Conservation District.
4.  Field measurement.
5.  Not required by MRP Order No. R5-2005-0833.  Testing no longer conducted.
6.  Constituents tested voluntarily through 2005.  Testing no longer conducted on trihalomethanes.
7.  Sediment sample collected at the end of irrigation season.
     Sample dates: 2004 Annual Report  - 10/26/2004

2005 Annual Report - 11/28/2005
2006 Irrigation Season Annual Report - 11/24/2006
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TABLE 2-5
GENERAL SURFACE WATER QUALITY TESTING RESULTS - SP-4 (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

Basin Plan Results
Constituent Units MCL Objectives (1)

SAMPLE TYPE Irrigation Irrigation Irrigation Irrigation
SAMPLE DATE 7/22/2004 7/6/2005 8/10/2005 7/19/2006

Physical Parameters
Flow (2) cfs - 0 290 520 100

Temperature (3) °C Temp. change < 5 °F - 20.0 25.1 28.6
Color units 15 No adverse effects. - 10 20 15

Conductivity (3) umhos/cm 1600

Irrigation season- 175 
Remainder - 

controlled by storm 
flows

- 38 38 49

Odor (4) TON 3 No adverse effects. - < 1 < 1 NA (4)
Oxygen, Dissolved (3) mg/L WARM: > 5.0 - 8.1 8.8 7.9

pH (3) units
6.3 < pH < 8.3 or 
max. change > 0.3 

above ambient
- 7.2 8.5 9.01

Solids, Total Dissolved (TDS) mg/L 1000 - - < 40 < 40 49
Total Organic Carbon  (5310 C) ug/L - - 2100 1600 2100

Turbidity NTU 5 No adverse effects. - 2.9 7.8 3.6
Drinking Water (5)

E. Coli MPN/100 ml REC-1: 200 (mean)   
5 samples/30 period - 184 28 47

Decafluorobiphenyl-Surrogate % Rec 112 98.2 -
Bromodichloromethane ug/L - - < 0.5 < 0.5 NA (4)

Bromoform ug/L - - < 0.5 < 0.5 NA (4)
Chloroform ug/L - - < 0.5 < 0.5 NA (4)

Dibromochloromethane ug/L - - < 0.5 < 0.5 NA (4)
Total Trihalomethanes ug/L 80 - - < 0.5 < 0.5 NA (4)

Toxicity
No detrimental 

responses
Chronic Selenastrum Algae million/ml - 0.982 1.716 2.228

   Growth Bioassay (Control) - (1.073) (1.605) (1.490)
Acute 96 Hour Fathead

   Minnow Biosassay % Survival - - 95 100 100
Acute Ceriodaphnia

   Survival Biosassay % Survival - - 95 100 100
Toxicity - Sediment (6)

Hyalella Azteca
   10-day Survival Biosassay % Survival - 17.5 - 87.5 22.5

Notes:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  Source - Water Quality Control Plan for the Tulare Lake Basin (Basin Plan), Second Edition, 1995, (RWQCB).
3.  Estimate.  Source of information - Kaweah Delta Water Conservation District.
4.  Field measurement.
5.  Not required by MRP Order No. R5-2005-0833.  Testing no longer conducted.
6.  Constituents tested voluntarily through 2005.  Testing no longer conducted on trihalomethanes.
7.  Sediment sample collected at the end of irrigation season.
     Sample dates: 2004 Annual Report  - 10/26/2004

2005 Annual Report - 11/28/2005
2006 Irrigation Season Annual Report - 11/24/2006

kdwcd wmp 2007 data.xls



Basin Plan Results
Constituent Units MCL Objectives (1)

SAMPLE TYPE Irrigation
SAMPLE DATE 7/19/2006

Physical Parameters
Flow (2) cfs - 250

Temperature (3) °C Temp. change < 5 °F 23.1
Color units 15 No adverse effects. 15

Conductivity (3) umhos/cm 1600

Irrigation season- 175 
Remainder - 

controlled by storm 
flows

45

Odor (4) TON 3 No adverse effects. NA (4)
Oxygen, Dissolved (3) mg/L WARM: > 5.0 7.9

pH (3) units
6.3 < pH < 8.3 or 
max. change > 0.3 

above ambient
7.68

Solids, Total Dissolved (TDS) mg/L 1000 - 30
Total Organic Carbon  (5310 C) ug/L - 2000

Turbidity NTU 5 No adverse effects. 4.0
Drinking Water (5)

E. Coli MPN/100 ml REC-1: 200 (mean)   
5 samples/30 period 276

Decafluorobiphenyl-Surrogate % Rec -
Bromodichloromethane ug/L - NA (4)

Bromoform ug/L - NA (4)
Chloroform ug/L - NA (4)

Dibromochloromethane ug/L - NA (4)
Total Trihalomethanes ug/L 80 - NA (4)

Toxicity
No detrimental 

responses
Chronic Selenastrum Algae million/ml 2.404

   Growth Bioassay (Control) - (1.490)
Acute 96 Hour Fathead

   Minnow Biosassay % Survival - 46
Acute Ceriodaphnia

   Survival Biosassay % Survival - 100
Toxicity - Sediment (6)

Hyalella Azteca
   10-day Survival Biosassay % Survival - 87.5

Notes:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  Source - Water Quality Control Plan for the Tulare Lake Basin (Basin Plan), Second Edition, 1995, (RWQCB).
3.  Estimate.  Source of information - Kaweah Delta Water Conservation District.
4.  Field measurement.
5.  Not required by MRP Order No. R5-2005-0833.  Testing no longer conducted.
6.  Constituents tested voluntarily through 2005.  Testing no longer conducted on trihalomethanes.
7.  Sediment sample collected at the end of irrigation season.
     Sample dates: 2004 Annual Report  - 10/26/2004

2005 Annual Report - 11/28/2005
2006 Irrigation Season Annual Report - 11/24/2006

TABLE 2-6
GENERAL SURFACE WATER QUALITY TESTING RESULTS - SP-5 (1)

WATER MANAGEMENT PLAN
KAWEAH DELTA WATER CONSERVATION DISTRICT

kdwcd wmp 2007 data.xls



Basin Plan Results
Constituent Units MCL Objectives (1)

SAMPLE TYPE Irrigation
SAMPLE DATE 7/19/2006

Physical Parameters
Flow (2) cfs - 2

Temperature (3) °C Temp. change < 5 °F 35.3
Color units 15 No adverse effects. 15

Conductivity (3) umhos/cm 1600

Irrigation season- 175 
Remainder - 

controlled by storm 
flows

51

Odor (4) TON 3 No adverse effects. NA (4)
Oxygen, Dissolved (3) mg/L WARM: > 5.0 8.1

pH (3) units
6.3 < pH < 8.3 or 
max. change > 0.3 

above ambient
9.24

Solids, Total Dissolved (TDS) mg/L 1000 - 30
Total Organic Carbon  (5310 C) ug/L - 2400

Turbidity NTU 5 No adverse effects. 1.8
Drinking Water (5)

E. Coli MPN/100 ml REC-1: 200 (mean)   
5 samples/30 period 6

Decafluorobiphenyl-Surrogate % Rec -
Bromodichloromethane ug/L - NA (4)

Bromoform ug/L - NA (4)
Chloroform ug/L - NA (4)

Dibromochloromethane ug/L - NA (4)
Total Trihalomethanes ug/L 80 - NA (4)

Toxicity
No detrimental 

responses
Chronic Selenastrum Algae million/ml 2.487

   Growth Bioassay (Control) - (1.490)
Acute 96 Hour Fathead

   Minnow Biosassay % Survival - 65
Acute Ceriodaphnia

   Survival Biosassay % Survival - 100
Toxicity - Sediment (6)

Hyalella Azteca
   10-day Survival Biosassay % Survival - 90.0

Notes:
1.  Sampling and Testing conducted by Kaweah & St. Johns Rivers Association in accordance with 
     its Conditional Waiver of Waste Discharge Requirement for Discharges from Irrigated Lands.
2.  Source - Water Quality Control Plan for the Tulare Lake Basin (Basin Plan), Second Edition, 1995, (RWQCB).
3.  Estimate.  Source of information - Kaweah Delta Water Conservation District.
4.  Field measurement.
5.  Not required by MRP Order No. R5-2005-0833.  Testing no longer conducted.
6.  Constituents tested voluntarily through 2005.  Testing no longer conducted on trihalomethanes.
7.  Sediment sample collected at the end of irrigation season.
     Sample dates: 2004 Annual Report  - 10/26/2004

2005 Annual Report - 11/28/2005
2006 Irrigation Season Annual Report - 11/24/2006

KAWEAH DELTA WATER CONSERVATION DISTRICT

TABLE 2-7
GENERAL SURFACE WATER QUALITY TESTING RESULTS - SP-6 (1)

WATER MANAGEMENT PLAN

kdwcd wmp 2007 data.xls



Year of Data 2005 Enter data year here

Table 1

Month (acre-feet)* (acre-feet) (acre-feet) (acre-feet) (acre-feet)** (acre-feet) (acre-feet)
Method M1 - - M2 M1 -

January 0 0 0 59,031 3,426 0 62,457          
February 0 0 0 13,311 46,176 0 59,487          
March 0 0 0 28,909 46,104 0 75,013          
April 7532 0 0 52,261 30,939 0 90,732          
May 4917 0 0 104,718 14,333 0 123,968        
June 0 0 0 156,605 20,357 0 176,962        
July 0 0 0 141,917 34,880 0 176,797        
August 4996 0 0 115,883 21,862 0 142,741        
September 0 0 0 22,885 4,503 0 27,388          
October 0 0 0 5,410 0 0 5,410            
November 0 0 0 604 0 0 604               
December 0 0 0 19,789 0 0 19,789          
TOTAL 17,445            -                     -                   721,323          222,580           -                    961,348        
*  Section 215 Supplies.
**  Non-CVP Transfers.

Surface Water Supply

2005
Federal       

Ag Water
Federal non-

Ag Water. State Water Local Water Water (define)
Upslope 

Drain Water Total
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Table 2

Month (acre-feet) *(acre-feet)
Method

January 0 37,199
February 0 35,386
March 0 44,591
April 0 53,946
May 0 73,738
June 0 105,204
July 0 104,962
August 0 84,630
September 0 16,170
October 0 3,223
November 0 360
December 0 11,787
TOTAL 0 571,196

*normally estimated

Ground Water Supply

2005
Groundwate

r
Groundwate

r
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Table 3

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)
Method

January 62,457 0 0 62,457
February 59,487 0 0 59,487
March 75,013 0 0 75,013
April 90,732 0 0 90,732
May 123,968 0 0 123,968
June 176,962 0 0 176,962
July 176,797 0 0 176,797
August 142,741 0 0 142,741
September 27,388 0 0 27,388
October 5,410 0 0 5,410
November 604 0 0 604
December 19,789 0 0 19,789
TOTAL 961,348 0 0 961,348
            *Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.

Total Water Supply

2005
Surface 

Water Total
Groundwate

r

y
M&I 

Wastewater
District 
Water 
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Table 4

2005
Canal, Pipeline, Length Width Surface Area Precipitatio

n Evaporation Spillage Seepage Total
Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)
All Channels - Tota 1,102,992 3 3,308,976 83 306 0 243,000 (243,224)
(District maintained 0 0 0 0 0 0 0 0
only) 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

TOTAL 3,308,976 83 306 0 243,000 242,776

Distribution System
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Table 5

(crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)
Total Crops 270,100 2.40                0.01                       0.48                0.26                        710,039

0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0
0 -                 -                         -                  -                         0

Crop Acres 270,100 710,039

Total Irrig.  Acres 270,100     (If this number is larger than your known total, it may be due to double cropping)
Note:  Applied Crop Water figure from the District's published Water Resources Investigation - 2005.

Crop Water Needs

Area Crop ET
Leaching 

Requirement
Cultural 
Practices

Effective 
Precipitation

Appl. Crop 
Water Use

2005 Crop Name
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Table 6 
2005 District Water Inventory

Water Supply Table 3 961,348
Riparian ET minus 0
Groundwater recharge minus 149,000
Seepage Table 4 minus 243,000
Evaporation - Precipitation Table 4 minus 224
Spillage Table 4 minus 0
Transfers/exchanges/trades/wheel plus/minus 0
Non-Agri deliveries minus 0
Water Available for sale to agricultural customers 569,124
Compare the above line with the next line to help find data gaps
2005 Actual Agricultural Water Sales From District Sales Records 0
Private Groundwater Table 2 plus 571,196
Crop Water Needs Table 5 minus 710,039
Drainwater outflow minus 0
Percolation from Agricultural Land (calculated) (138,843)

delivered to non-ag customers

(Distribution and Drain)
(intentional - ponds, injection)

(into or out of the district)

(tail and tile not recycled)
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Table 7

2005

392,000
(36,000)

Irrigated Acres (from Table 5) 270,100
Irrigated acres over a perched water table 0
Irrigated acres draining to a saline sink 0
Portion of percolation from agri seeping to a perched water table 0
Portion of percolation from agri seeping to a saline sink 0
Portion of On-Farm Drain water flowing to a perched water table/saline sink 0
Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0
Total (AF) flowing to a perched water table and saline sink 0

Influence on Groundwater and Saline Sink

Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence 
Estimated actual change in ground water storage, including natural recharge)
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Table 8

Year
(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

1996 8,461 0 0 574,542 119,880 0 702,883
1997 12,216 0 0 849,710 70,714 0 932,640
1998 1,017 0 0 1,047,804 78,014 0 1,126,835
1999 0 0 0 328,443 124,909 0 453,352
2000 11,062 0 0 398,671 103,174 0 512,907
2001 0 0 0 271,906 23,296 0 295,202
2002 1,611 0 0 274,890 40,043 0 316,544
2003 3,600 0 0 446,482 118,439 0 568,521
2004 0 0 0 306,050 34,374 0 340,424
2005 17,445 0 0 721,323 222,580 0 961,348

Total 55,412 0 0 5,219,821 935,423 0 6,210,656
Average 5,541 0 0 521,982 93,542 0 621,066

Local Water
Other Water 

(define)
Upslope 

Drain Water Total
Federal     

Ag Water
Federal non-

Ag Water. State Water

Annual Water Quantities Delivered Under Each Right or Contract
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Section 3: Best Management Practices (BMPs) for Agricultural 
Contractors 

 
A. Critical Agricultural BMPs   

See Supplement, page S3-1, for introduction. 

1. Measure the volume of contract water delivered by the district for recharge with devices that are 
operated and maintained to a reasonable degree of accuracy, under most conditions, to +/- 6 
percent 

 
The volume of CVP water delivered to the District is measured by the Friant Water Authority at 
each turnout.  The total amount of CVP water delivered is utilized for recharge by the District 
and delivery of same to each of the recharge locations is measured.  See the attached tabulation 
of historic CVP deliveries. 

 
Number of delivery points that are unmeasured or do not meet the standards listed above:   0  

Number of measurement devices installed last year:   0  

Number of measurement devices installed this year:   1  

Number of measurement devices to be installed next year:  0  

 
Types of Measurement Devices Being Installed Accuracy Total Installed During 

Current Year 
Parshall flume with SCADA link ± 2% 1 
   
   
   

 
2. Designate a water conservation coordinator to develop and implement the Plan and develop 

progress reports 
 
Name:  Mr. Mark Larsen   Title:  General Manager  

Address: 2975 North Farmersville Boulevard, Farmersville CA   93223  

Telephone:  (559) 747-5601   E-mail:   kaweah@kdwcd.com  

 
3. Provide or support the availability of water management services to water users 

 
See Supplement, page S3-3. 
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a. On-Farm Evaluations    
 

1) See Supplement, page S3-4. 
 Total in 

district 
# surveyed 
last year 

# surveyed in 
current year 

# projected for 
next year 

# projected 2nd 
yr in future 

Irrigated acres  N/A  N/A  40 80 
Number of farms  N/A  N/A  1 2 

 
2) Timely field and crop-specific water delivery information to the water user 

 
b. Real-time and normal irrigation scheduling and crop ET information 

 
Weekly and daily forecast information from the Friant Water Authority is available at the 
District office, along with published information from the California Agricultural Technology 
Institute and the local CIMIS stations.  Website links to be provided in the 2011 water year.  
Availability to be noted in newsletter publication. 

 
c. Surface, ground, and drainage water quantity and quality data provided to water users 

 
Executive summaries, full reports and excerpts of documents containing water quality and 
quantity data generated for the Kaweah Basin are available at the District office.  Refer to 
Supplement, page S2-2, repeated herein, for an example of the type and detail of available data.  
Website link to State database to be developed in 2011 water year.  Availability to be noted in 
newsletter publication. 

 
d. Agricultural water management educational programs and materials for farmers, staff, and 

the public     

Program Co-Funders (If Any) Yearly Targets 
Friant Water Line Friant Division Contractors Monthly 
California Ag Tech Institute Cal State University, Fresno Continuous web 
Ag-Tac (Tulare) Southern California Edison Co. Monthly Programs 
See Supplement, page S3-5   

 
4. Pricing structure - based at least in part on quantity delivered    
 
 Explanation provided in Supplement, page S3-2. 
 
5. Evaluate the need for changes in policies of the institutions to which the district is subject 
 

The District has requested that Reclamation consider the development of Water Management 
Plan Guidelines for groundwater recharge/banking/management entities.  In addition, the District 
is engaged with policy issues related to the Sacramento – San Joaquin Rivers delta, the 
restoration of the San Joaquin River and adequate evaluation of local project impacts utilizing 
CEQA. 
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6. Evaluate and improve efficiencies of district pumps    
  
 All diversions for the District are currently accomplished by gravity.  No pumping installations 

currently exist. 
 
B. Exemptible BMPs for Agricultural Contractors 
 
1. Facilitate alternative land use    
 
  See Supplement, page S3-5. 
 

Drainage Characteristic Acreage Potential Alternate Uses 
High water table (<5 feet)   
Poor drainage   
Ground water Selenium 
concentration > 50 ppb 

  

Poor productivity   
 
2. Facilitate use of available recycled urban wastewater that otherwise would not be used beneficially, 

meets all health and safety criteria, and does not cause harm to crops or soils    

Sources of Recycled Urban Waste Water AF/Y Available 
(Water Year) 

AF/Y Currently Used 
in District 

City of Visalia 10,400 All 
City of Tulare 6,500 All 
City of Farmersville 850 All 
   

3. Facilitate the financing of capital improvements for on-farm irrigation systems    

 See Supplement, page S3-6. 

4. Incentive pricing 

 See Supplement, page S3-6. 

5. a) Line or pipe ditches and canals    
  
  See Supplement, page S3-7. 
 

Canal/Lateral (Reach) Type of 
Improvement 

Number of 
Miles in Reach 

Estimated 
Seepage (AF/Y) 

Accomplished/ 
Planned Date 
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 b) Regulatory reservoirs    

   (None in District) 

Reservoir Name Annual Spill in Section 
(AF/Y) 

Estimated Spill 
Recovery (AF/Y) 

Accomplished/ 
Planned Date 

    
    

 
6. Increase flexibility in water ordering by, and delivery to, water users   

 
 See Supplement, page S3-7. 
 
7. Construct and operate district spill and tailwater recovery systems   

 
Distribution System Lateral  Annual Spill  

(AF/Y) 
Quantity Recovered 
and reused (AF/Y) 

All federal water supply delivered to channels and   
basins.  No spill is developed   
   
   

Total   
 

Drainage System Lateral Annual Drainage 
Outflow (AF/Y) 

Quantity Recovered 
and reused (AF/Y) 

No drainage water recovery systems exist.   
   
   
   

Total   
 
8. Optimize conjunctive use of surface and ground water 
 

See Supplement, page S3-8. 
 
9. Automate canal structures 
 

See Supplement, page S3-8. 
 
10. Facilitate or promote water customer pump testing and evaluation 
 

See Supplement, page S3-8. 
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C. Provide a 3-Year Budget for Implementing BMPs (2009 – first year) 
 

 
1. Amount actually spent during current year. 

 Actual Expenditure 
BMP # BMP Name (not including staff time) Staff Hours 

A1 Measurement $45,000 50 
  2 Conservation staff $2,000 416 
  3 On-farm evaluations / water delivery info $164,000 (A) 78 (A) 

Irrigation Scheduling $0 0 
Water quality $46,000 (B) 24 (B) 
Agricultural Education Program $0 0 

  4 Quantity pricing $0 0 
  5 Policy changes $0 0 
  6 Contractor’s pumps $0 0 
 
B1 Alternative land use $500 104 
  2 Urban recycled water use $0 0 
  3 Financing of on-farm improvements $0 0 
  4 Incentive pricing $0 0 
  5 Line or pipe canals/install reservoirs $0 0 
  6 Increase delivery flexibility $0 0 
  7 District spill/tailwater recovery systems $0 0 
  8 Optimize conjunctive use $500 208 
  9 Automate canal structures $0 0 
10 Customer pump testing             $0 0 
 Total $258,000 880 
 
 
Notes:   (A) Cost includes update of the District's Water Resources Investigation and 

development of a satellite – imagery based crop demand model. 
 
 (B) Includes District's share of cost in participating in the regional water quality 

coalition efforts. 
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2. Projected budget summary for the next year. (2010) 
 Budgeted Expenditure 
BMP # BMP Name (not including staff time) Staff Hours 

A1 Measurement $0 0 
  2 Conservation staff $2,000 416 
  3 On-farm evaluations / water delivery info $237,000  (A) 122  (A) 

Irrigation Scheduling $0 0 
Water quality $46,000  (B) 24  (B) 
Agricultural Education Program $0 0 

  4 Quantity pricing $0 0 
  5 Policy changes $0 0 
  6 Contractor’s pumps $0 0 
 
B1 Alternative land use $500 104 
  2 Urban recycled water use $0 0 
  3 Financing of on-farm improvements $0 0 
  4 Incentive pricing $0 0 
  5 Line or pipe canals/install reservoirs $0 0 
  6 Increase delivery flexibility $0 0 
  7 District spill/tailwater recovery systems $0 0 
  8 Optimize conjunctive use $500 208 
  9 Automate canal structures $100,000 100 
10 Customer pump testing             $0 0 
 Total $386,000 974 

 
3. Projected budget summary for 3rd year. (2011) 

 Budgeted Expenditure 
BMP # BMP Name (not including staff time) Staff Hours 

A1 Measurement $0 0 
  2 Conservation staff $2,000 416 
  3 On-farm evaluations / water delivery info $150,000  (A) 70  (A) 

Irrigation Scheduling $0 0 
Water quality $49,000  (B) 24  (B) 
Agricultural Education Program $0 0 

  4 Quantity pricing $0 0 
  5 Policy changes $0 0 
  6 Contractor’s pumps $0 0 
 
B1 Alternative land use $500 104 
  2 Urban recycled water use $0 0 
  3 Financing of on-farm improvements $0 0 
  4 Incentive pricing $0 0 
  5 Line or pipe canals/install reservoirs $0 0 
  6 Increase delivery flexibility $0 0 
  7 District spill/tailwater recovery systems $0 0 
  8 Optimize conjunctive use $500 208 
  9 Automate canal structures $300,000 200 
10 Customer pump testing            $0 0 
 Total $502,000 1,022 
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D.  Drainage Problem Area Programs  
(for districts located in the drainage problem area, as defined in Attachment A) 

 
The following programs have been incorporated in the district water conservation programs to improve 
conditions in the drainage problem areas.   
 

No identified drainage problems exist. 
 

Activity Program Description Budget Results 
Source Control    
Land Retirement    
Drainage Water Treatment    
Drainage Water Reuse    
Shallow Groundwater Pumping    
Evaporation Ponds    

 
The following programs were not been implemented because: 
 

See Supplement, page S3-9 
 
E. District Quantifiable Objectives (QOs)  
(QOs for each district are identified in the QO Agency document in the Planner,  
Chapter 10) 

 
See Supplement, page S3-9. 
 

Discussion of District participation in the QOs that apply to the District  See below 
Name of QO Related 

BMP 
Interest in 

Outside Funding 
Agency Role 
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SUPPLEMENT 
SECTION 3 

BMPs FOR AGRICULTURAL CONTRACTORS 
WATER MANAGEMENT PLAN 

KAWEAH DELTA WATER CONSERVATION DISTRICT 
 
 
GENERAL 
 
 The District has, as its principal purposes, management of Kaweah River storm and flood 

flows and augmentation of the groundwater reservoir.  The District utilizes its pre-1914 water 

rights and contracted CVP, Friant Division supplies for groundwater recharge purposes. 

 Several agricultural water supply contractors supply lands within the District. These 

contractors are: 

1. Exeter Irrigation District; 

2. Ivanhoe Irrigation District; 

3. Kings County Water District (temporary); 

4. Lakeside Irrigation Water District (temporary); and 

5. Tulare Irrigation District. 

 The long-term CVP contractors are required to complete and maintain a Water 

Management Plan.  Best Management Practices (BMP) selection and implementation are the 

responsibility of each respective entity. 

 

A.  CRITICAL AGRICULTURAL BMPs 

 The District currently is a member of the Southern San Joaquin Water Quality Coalition 

and, specifically, the Kaweah River Sub-watershed.  The Kaweah and St. Johns Rivers 

Association (Rivers Association), of which the District is a member, is a copartner in the 
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Kaweah Sub- watershed and compiles semi-annual surface water quality data as part of its Waste 

Discharge Requirements for Discharges from Irrigated Lands monitoring and reporting efforts.  

The Rivers Association summarizes this data semi-annually.  The monitoring and reporting 

program has been in place since 2004.  The semi-annual reports are discussed at Rivers 

Association Board of Directors meetings which are open to the public for the water quality 

segment.  The water quality data is readily available to the District. 

 The District measures and monitors surface water quantities throughout the District.  The 

District compiles surface water quantity data for its Annual Groundwater Management Plan 

Report (Annual Report).  The District presents this data at its annual Groundwater Management 

Plan meeting.  The 2006 Annual Report is included as an example of the data which is compiled, 

analyzed and published.  This Report is included herein as Attachment X. 

 The results of the District’s groundwater monitoring efforts are also presented in the 

Annual Report.  The District compiles groundwater elevation measurements as an assessment of 

overdraft conditions.  In 2003, the District completed its Water Resource Investigation which 

estimated groundwater inflow, outflow and yield for the groundwater basin. An update to that 

report is currently in the process of being prepared.  The District’s Groundwater Management 

Plan identified the need to develop a groundwater quality monitoring program.  The District is 

working to develop this element of said plan. 

 The District relies on property tax apportionment as its principal source of income.  This 

source is supplemented by interest from funds held on account and a variable source of revenue 

from the net of produced power sold to production and capital replacement expense.  Thus, 

parties extracting groundwater have contributed to the cost of recharge expense through payment 

of their property taxes.  They incur additional expense in the groundwater extraction process in 
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the form of expense for well construction, pump and driver purchase and installation, electrical 

service and controls installation and maintenance and replacement activities related to these 

items.  Additional costs are incurred for power purchases of the driver purchase and installation, 

electrical service and controls installation and maintenance and replacement activities related to 

these items.  Additional costs are incurred for power purchases if the driver is electrical and for 

fuel and engine servicing if the driver is gasoline, diesel or natural gas powered.  For the District 

area, these costs range from approximately $30 per acre-foot on the east side, to in excess of 

$100 per acre-foot on the west side.  Of these amounts, $18 per acre-foot is for energy charges 

on the east side and $85 per acre-foot is for energy charges on the west side. 

 

3.  Water Management Services 

GENERAL 

 To date, the District has made available the names and locations of sources of water 

management services to those interested parties requesting such information.  The current 

information which is provided includes the following agencies: 

California Agricultural Technology Institute 
California Water Institute 
Center for Irrigation Technology 
Farm Advisors office, Agricultural Commissioner, Kings County 
Farm Advisors office, Agricultural Commissioner, Tulare County 
Irrigation and Training Research Center 
National Weather Service 
Northwest Kern Resource Conservation District (Pond-Poso) 
University of California – Agricultural Extension 
USDA – ARS Water Management Research Laboratory 
USDA – Farm Service Agency 
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 The District has chosen to provide a fixed annual contribution to a mobile lab program to 

implement on-farm irrigation and drainage system evaluations.  As additional support in this 

regard, a specific segment of the newsletter will be dedicated to the availability of the service 

and the related contact information.  Additional information will be developed for informational 

purposes related to the benefits to be achieved as a result of an evaluation being performed.  The 

informational efforts and mobile lab financial support will be an ongoing commitment. 

 The District is evaluating the creation of a summary publication, scheduled to be updated 

semi-annually, to be made available to interested parties.  This publication would contain the 

information referenced above, along with the applicable contact data and specific area of 

emphasis.  Listing of private consultants is being considered for inclusion.  The District has 

committed to distribute the first newsletter no later than March 30, 2011.  A draft of the proposed 

format and content will be submitted to Reclamation for comment in advance of publication and 

distribution.  Distribution will initially be to participants in the Kaweah sub-watershed water 

quality coalition effort which has a membership of 576 landowners covering 147,362 acres.  This 

distribution will be supplemented by one for the District's database of landowners holding in 

excess of 240 acres within the District boundaries.  Currently there are 239 owners of land in this 

category covering a total of 163,000 acres.  An evaluation of the combined distribution list will 

occur to determine if a sufficient percentage of landowners has been obtained.  If not, additional 

efforts will be undertaken to reach out to the remaining RRA land ownership inventory 

containing 2,010 owners of the remaining 86,000 acres.  Cross over issues between the RRA 

database and the water quality database will need to be addressed. 
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A.3.d.  Supplemental Educational Program Efforts 

 In addition to the agricultural water management educational programs and information 

distribution listed, the District undertakes the following efforts on an annual basis: 

Water Education Foundation – Central Valley Tour sponsorship.  Involves afternoon 

tour of Lake Kaweah Enlargement Project, water supply discussion conducted by 

District staff and sponsorship of dinner.  $1,800 annual cost. 

Sequoia For Youth – Involves morning program at start of 3-day watershed education 

program for middle school students with park rangers conducted by District staff.  

4 sessions conducted annually. 

EAT Foundation (Education and Ag Together) – Annual Ag II "Ag Water" education 

credits for teachers.  Involves morning program at start of 2-day ag/urban water 

issues education program conducted by District staff and sponsor attending 

teachers tuition at $5,000 annually.  2 sessions conducted annually. 

World Ag Expo – Annual session on local water supply and groundwater issues by 

District staff. 

Cal Farm Water Coalition – Sponsorship of efforts.  $2,500 annual cost support. 

California Water Awareness Campaign – Sponsorship of efforts.  $1,500 annual cost 

support. 

Family Water Alliance – Sponsorship of efforts.  $250 annual cost support. 

Groundwater Resources Association – Membership.  $100 annual dues. 

American Groundwater Trust – Membership.  $30 annual dues. 

 

B.  EXEMPTIBLE BMPs FOR AGRICULTURAL CONTRACTORS 

1.  Alternative Land Use 

The District participates in land use planning activities as a part of its Groundwater 

Management Plan activities.  The cities within the District and the County of Tulare maintain the 

District on their mailing list.  The District is thereby informed of pending land use actions and is 
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provided an opportunity to comment on each one.  To the extent that the District has knowledge 

or information regarding drainage characteristics, such information can be passed on to the final 

decision making body.   

With specific reference to the drainage characteristic table, the District does not have 

lands which exhibit unaddressed high water table, poor drainage, adverse groundwater Selenium 

concentrations or poor productivity characteristics. 

2.  Recycle Urban Wastewater 

 Three domestic wastewater treatment facilities discharge treated wastewater to storage 

and reclamation areas.  Disposal methods consist of evaporation, percolation and irrigation.  The 

facilities manage the recycling of wastewater locally on municipality-owned land or adjacent 

farmland.  The District benefits indirectly through groundwater recharge and additional 

supplemental surface water supplies. 

3.  Financing 

 While the District does not have the capability to directly finance  on-farm irrigation 

system improvements, they are developing, within their newsletter mechanism, the capability to 

inform landowners within the District of available programs which do have that objective and 

capability.  Website links will also be developed and will be available by the 2011 water year. 

4.  Incentive Pricing   

As a part of their educational outreach process, the District is committed to address 

pricing related issues.  These pricing related issues include those related to power consumption 

patterns, such as time-of-use pricing and those related to actual irrigation practices such as 

timing of use of groundwater within a season and weekend versus weekday use of surface water.  

Beyond these efforts, the District is unable to fully address the BMP requirements.  As surface 
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water is not delivered, currently, to any landowners/growers, the District does not exercise 

control over any specific pricing mechanism(s). 

5.  Lining Channels and Reservoirs 

 One of the District's primary functions is to promote groundwater recharge.  Lining of 

channels or piping of canals would directly counter the District’s efforts.  The District uses its 

contract water supply for groundwater recharge purposes.  The District does not own, operate or 

maintain any reservoirs which are used for water use regulation.  Reservoirs are used only for 

groundwater recharge and storm water control purposes.   

6.  Flexibility in Water Deliveries 

 The Kaweah River system operates as an on-demand system relative to the delivery of 

Kaweah River based supplies.  The District's supply is utilized for recharge purposes.  The 

delivery of the supply is not subject to the schedule of a specific user.  Ordering of water from 

the Friant Water Authority by the District is based on the proper management of the supply for 

recharge purposes only at the current time. 

7.  Spill and Tailwater Recovery 

 The District utilizes surface waters for groundwater recharge purposes.  Surface waters 

that cannot be used by the District and, therefore leave the District, remain available for 

downstream water needs including the Tulare Lakebed.  Flows to the Tulare Lakebed can be 

stored there until they are rediverted and put to reasonable beneficial use.  Project water is not 

ordered or diverted into the District if it cannot be properly managed within the District 

boundaries. 
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8.  Conjunctive Use 

 The objective of this BMP is the integral component of the District’s Groundwater 

Management Plan and integrated water resources management efforts.  The District actively 

pursues surplus surface waters for groundwater recharge that subsequently may be utilized by 

landowners during low water years.  Additional details regarding the District’s conjunctive use 

efforts are described in Attachment X, the adopted Groundwater Management Plan and in the 

outcomes described in the District's Water Resource Investigation publication. 

9.  Automate Canal Structures 

 The District is a majority participant in the Kaweah River Power Authority.  The 

Authority, in partnership with other member units of the Kaweah and St. Johns Rivers 

Association, has initiated improvements to the control structures associated with the Kaweah 

River and its distributaries.  In conjunction with these structural improvements, a SCADA based 

control system has been designed and elements are being fabricated and installed on a planned, 

incremental basis.  The control base for this system is in the District office.   

 Control gate installation and related SCADA controls are scheduled to be completed for 

the McKay Point structure during 2010.  Operation of this structure allows for control of and 

division of flows between the Lower Kaweah River and the St. Johns River. 

 For 2011, planning is underway for improvements to the Wutchumna Water Company 

diversion from the Kaweah River including new physical control works and expansion of the 

District based SCADA control system. 

10.  Pump Testing and Evaluation 

 The District provides information related to pump testing and pump evaluation efforts.  

The list is currently short as there are limited sources for these services.  These service contacts 
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will be contained in the upcoming newsletter as well as available links provided on the District's 

website. 

C.  BUDGETS FOR IMPLEMENTING BMPs 

 The District is in the process of developing specific budget line items to cover activities 

associated with surface water and groundwater management.  Resources associated with BMPs, 

subsequently, are included in the District’s general operating budget.  The District has provided 

estimates of the level of effort for the reporting year and estimates for two (2) future years. 

 

D.  DRAINAGE PROBLEM AREA PROGRAMS  -  No Additional Information 

 

E.  DISTRICT QUANTIFIABLE OBJECTIVES 

 The District has recently become a long-term contractor and, therefore, does not currently 

have any identified quantifiable objectives listed in Part 10 of the Water Management Planner.  

Three irrigation districts (Exeter, Ivanhoe and Tulare) that have lands within the District have 

quantifiable objectives.  The identified quantifiable objectives address increasing the water 

supply for beneficial uses by providing long-term diversion flexibility to benefit Pixley National 

Wildlife Refuge and the supply to salt impacted soils and to decreasing flows to salt sinks to 

increase the water supply for beneficial uses. 

 In addition to importing surface water for irrigation and groundwater recharge purposes, 

the District is developing potential projects to capture and retain floodwaters for beneficial uses 

during wet years, thus decreasing flows to the Tulare Lake Bed area.  The District currently has 

no plans in place that would make water available to the Pixley National Wildlife Refuge.  The 

District has multiple habitat preservation and restoration sites which are the candidate areas for 
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conserved water supply diversions.  The District is in the process of developing a Habitat 

Conservation Plan and a Natural Communities Conservation Plan which will identify areas 

where conserved supplies could be directed to benefit habitat related areas. 



ATTACHMENT A 

DISTRICT FACILITIES MAP(S) /  FIGURES 









ATTACHMENT B 

DISTRICT SOILS MAP 











ATTACHMENT C 

DISTRICT RULES AND REGULATIONS 
(FORMATION DOCUMENTS AND CHARTER) 























































ATTACHMENT D 

DISTRICT SAMPLE BILLS 
NOT APPLICABLE 



ATTACHMENT E 

DISTRICT WATER SHORTAGE PLAN 
(NONE) 



ATTACHMENT F 

DISTRICT MAP OF GROUNDWATER FACILITIES 







ATTACHMENT G 

GROUNDWATER MANAGEMENT PLAN 











ATTACHMENT H 

GROUNDWATER BANKING PLAN – NOT APPLICABLE 



ATTACHMENT I 

DISTRICT ANNUAL WATER QUALITY REPORT 
NOT APPLICABLE 



ATTACHMENT J 

NOTICES OF DISTRICT EDUCATION PROGRAMS 
AND SERVICES AVAILABLE TO CUSTOMERS 

NOT APPLICABLE 



ATTACHMENT K 

DISTRICT AGRICULTURAL WATER ORDER FORM 
NOT APPLICABLE 



ATTACHMENT X 

2006 ANNUAL  
GROUNDWATER MANAGEMENT PLAN REPORT 


















