DISTRICT EXAMPLE - INLAND SURFACE WATER PLAN
BROADVIEW WATER DISTRICT

This report has been prepared as an example of a typical water district in the
Central Valley of California. The information on the district is laid out
following the "informational needs" outline in our 16 March 1992 letter and is
intended to give the user an idea of the detail and format expected in reports
submitted to the Central Valley Regional Water Quality Control Board.

This report has been prepared as an example and does not necessarily represent
current field conditions within the district.

Most of the information for the report is contained in the following tables
and figures.
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Table 1. Broadview Water District Water Supply System

Table 2. Broadview Water District Surface Drainage System

Table 3. Monthly Discharge of Drain Water (Drainage Qutlet) by Crop Year,
Broadview Water District

Table 4. Broadview Water District Water Monitoring (Quality and Quantity)

Table 5. Ranges in Water Quality Concentrations, Broadview Water District
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Map 1. Broadview Water District Location Map

Map 2. Water Supply Canal System for Broadview Water District
Map 3. Surface Drainage System for Broadview Water District
Map 4. Subsurface Drainage System for Broadview Water District

Prepared by the Central Valley Regional Water Quality Control Board
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GENERAL

1.

WATER
1(a)
1(b)
1(c)
1(d)

3.

Broadview Water District

6939 N. Fairfax Avenue

P.0. Box 95

Firebaugh, CA 93622

Dave Cone, Manager

9,515 Acres

Attached (Map #1)

Federal Water Contract - Delta Mendota Canal imported freshwater
through a Federal contract, Delta-Mendota Canal, beginning in
1957. Freshwater replaced deep well water for irrigation. Wells
have been abandoned.

SUPPLY SOURCES

Attached (Map #2)

No deep wells

Attached (Map #2)

Attached (Map #2)
Attached Table #1

Average Annual Inflow, Delta Mendota Canal:

January 1,278 Acre Feet
February 1,324 '

March 1,697
April 1,884
May 3,119
June 3,915
July 3,998

August 2,553
September 745
October 1,796
November 1,884
December _1,176
Total 25,369

Attached (Table #1)
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IIT  LAYOUT OF SURFACE DRAINAGE SYSTEM

1.

Tailwater from farms was collected by the district in open drains
flowing to the north. Water was lifted back up at Nees Pump
Station into Broadview's Main Canal to be 100% recirculated.
Tailwater from lands south of the district also enter the district
at various locations.

(a) Attached (Map #3)
(b) Attached (Map #3)
(c) Attached Table 2
(d) Attached (Map #3)
(e) Not Available

(f) None

(g) Attached (Map #3)

Tiling began in early 60s and continued throughout until 1988.
Almost all lands in the district have now been tiled to some
degree. This tile water is pumped from on-farm sumps into the
open drains and commingled with the tailwater. No tilewater from
outside the district is permitted to enter the district.

As more and more lands were tiled within the district, the quality
of the drainage water deteriorated making the mandatory
recirculation unfeasible. Crop yields, crop diversity, and land
quality were all effected.

Broadview completed over two years of negotiations with Firebaugh
Canal Co., Central California Irrigation District, and the
Grasslands Water district in mid 1982. The negotiations enabled
Broadview to release up to 35 cfs of drainage water of a specified
quality to and through Firebaugh Canal W.D. and CCID existing
drainage facilities to Grasslands. The discharge was on a fifteen
year license. (Thought of as a temporary solution until a long
term §olution to the west San Joaquin Valley drainage problem was
found).

In return, Broadview improved Grassland distribution and drainage
facilities using a “1968 Grassland Master Plan" (which was never
implemented) as its guide. At a cost to Broadview of around
$300,000, Broadview implemented the Plan providing better
drainage, flood control and a complete renovation of distribution
facilities within Grasslands. Broadview also pays Grassland a
$5.00/acre/year assessment ($47,575.00/year), to enable Grassland
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to maintain, monitor, or mitigate in any way it feels necessary
the 35 cfs (maximum) of drainage from Broadview.

Broadview also was obligated to improve some of the drainage
facilities within Firebaugh CWD and CCID, as well as build some
internal facilities for monitoring, dilution, and regulation.
Total cost to Broadview for the entire project was just under
$1,000,000.00.

On January 17, 1983, Broadview opened its outlet with capabilities
of releasing a maximum 25 cfs of drainage water and potential of
dilution up to an additional 10 cfs when necessary.

(a) Attached (Map #4)

(b) Attached (Map #4; Table 2)

(c) Attached (Map #3)

(d) Nome. Only tailwater enters the district (Map #3).

Iv OPERATION OF THE SURFACE DRAINAGE SYSTEM

1(a)
(b)
(c)

Attached (Table #2)
Attached (Table #2)

There are no estimates by drain for water entering the district.
The total inflow volume is estimated to be

Average Annual Inflow, Surface Drainage Water (Ag Tail Water
Only):

January 350 Acre Feet
February 400
March 250
April 275
May 400
June 700
July 1,000
August 850
September 100
October 100
November 25
December 250
Total 4,700 Estimation

The discharge from the district is estimated and is listed by
month and by crop year in Table 3.



(d)

(e)

(f)

(g9)

WATER
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A1l the surface drains carry a mixture of agricultural tail water
and subsurface tile drainage water. The system does not receive
municipal, industrial, or dairy wastewater.

Flow in the drains is primarily restricted to periods of
irrigation. Pre-irrigation begins at the end of January with the
final irrigation occurring in October. The drains remain dry
during November and December unless a major storm event causes
natural runoff.

The lateral drains are cleared of silt every other year. The Main
Drain is cleaned more frequently, usually on an annual basis.

Attached (Table 2)

QUALITY MONITORING PROGRAMS
Attached (Map #2, 3, and 4)
Attached (Table 4)

Data is tabulated and stored in a LOTUS 1,2,3 data base system by
district personnel. Collected information is reported to the
Central Valley Regional Water Quality Control Board on an annual
basis via the district's Drainage Operation Plan.

The current monitoring program presented in Table 4 is the most
comprehensive undertaken by the district. Flow and salinity
measurements have been conducted by the district at major
diversion points since the 1960's. Additional monitoring has been
conducted by the University of California and the San Joaquin
Valley Drainage Program to study relationships between irrigation
management and salt loads. Some of the information developed by
these studies can be found in the reports listed in the Appendix.

The California Department of Water Resources has provided funding
through ARS (Agriculture Resource Stabilization) to continue the
current monitoring program until 1994. The current program is
designed, in part to measure groundwater movement through the
district. After funding ceases, the district will statistically
review the collected data and develop a new program.

No aquatic life surveys have been conducted in this district.

Since the 1960's, BVWD has experienced a high groundwater table
which has reduced crop yields, crop diversity, and land quality.
Installing tile drainage systems, effectively lowered the water
table but also substantially increased the salt load in the

district's drainage. By the early 1980's, BVWD could no longer
recycle 100% of its drainage and stil] maintain viable cropland.
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As discussed in Section III, Part 2, in January 1983, BVWD opened
its outlet to the Crooked Drain which eventually feeds the Main
Drain which becomes a tributary of the San Joaquin River. The
outlet has the capacity to release up to 25 cfs of drainage water
with additional dilution of 10 cfs when necessary.

Water quality problems within the district boundaries include:

1) Excess sediment in tailwater

2) Elevated TDS concentrations

3) Elevated Boron Concentrations

4) Elevated Selenium Concentrations

5) Elevated Molybdenum Concentrations
With the exception of excess sediment in tailwater, most of the
district's elevated trace element concentrations are due to the
discharge of subsurface drainage. BVWD has instigated a number of
programs to improve irrigation efficiency and thereby decrease
drainage discharge and the subsequent loading of salts and trace
elements. The programs include:

tiered water pricing

- economic studies

- recycling drain water

- irrigation management workshops

- load, flow, and concentration studies

- gravity irrigation systems

- pre-irrigation improvements

- reducing cropped acreage

- improving water delivery systems

- involvement in selenium removal projects

- Harza
- Pilot Plant

District goals for 1992 (assuming a full water supply available)
include decreasing water deliveries by 15%, decreasing subsurface
drain water 25%, and reducing drain water releases by 50%.
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VI.  COST OF DRAINAGE WATER MANAGEMENT PROGRAM

1.
2.

Unknown

The present monitoring program costs $500 per month for the
analyses and requires a minimum of 2 staff days.

The current monitoring program will continue until 1994, at which
time the program may be altered based on statistical review of the
data.
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Table 1. Broadview Water District Water Supply System*

Water Water Quality
Name Type Construction Length (miles) Type Concemnst
BVWD Main Canali constructed earthlined 59 DMC -
33 Lateral constructed carthlined 0.5 DMC, ag tail 2,3,4
Chuck Lateral constructed carthlined 2.3 DMC, ag tail 2,3,4
4-1 Lateral constructed earthlined 2 DMC, ag tail 2,3,4
4-3 Lateral constructed earthlined 2 DMC, ag tail 2,3,4
9-1 Lateral constructed carthlined 3 DMC, ag tail 2,3,4
Section 8 Lateral constructed earthlined 1.9 DMC, ag tail 2,3,4
8-A Lateral constructed earthlined 0.5 DMC, ag tail 2,3,4
3-B Lateral constructed carthlined 0.5 DMC, ag tail 2,3,4
9-3 Lateral constructed earthlined 4 DMC, ag tail 2,3,4
16-1 Lateral constructed earthlined 4 DMC, ag tail 2,3,4
16-3 Lateral constructed earthlined 4 DMC, ag tail 2,3,4

* supply canals are depicted on Map 2
1.8 miles of the Main Canal is a 60 inch cement pipe that runs underground
from the Delta Mendota Canal to the District Boundary

¥ water quality concerns for the supply lines are primarily due to the
recycling of the tailwater and subsurface drainage

1 = excess sediment in tailwater

2 = elevated TDS concentrations

3 = elevated boron concentrations

4 = elevated selenium concentrations

5 = elevated molybdenum concentrations
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D-1

R-1

R-1

R-1

SD1

SD2
SD3
SD4

D1

R-1

R-1

Table 4.

Broadview Water District

ISWP DISTRICT EXAMPLE

Water Monitoring (Quality and Quantity)

WATER QUALITY

Sampling
Location
Delta-Mendota Canal

@ Pump Sta. #1

Drain Water @ Outlet
(surface & subsurface)

Drain Water @ Nees Sta.
(surface & subsurface)

Delivered Irrigation
Water € Pond 3 (with
recycled drain water)

Tile Drainage Sumps (25)

Misc. Drains @ South
District Boundary

WATER QUANTITY

Measuring
Location

Delivery Turnouts

Delta-Mendota Canal
Delivery Meters

Nees Pump Sta.
Meters (recycled water)

Drain Water @ oOutlet
(surface & subsurface)

Tile Drainage Sumps (25)

Frequency

daily -
monthly

daily
weekly
monthly
continuous

daily
monthly

daily
monthly

weekly
monthly

daily (if flow)

Frequency

every other day
1st of month

every other day
1st of month
continuous

every other day
weekly
1st of month

every other day
weekly

1st of month
continuous

weekly
Oct. 1st

Tested For
TDS
EC, Se, Bo
TDS
EC, Se, Bo
EC, Se, Bo
EC
TDS
EC, Se, Bo
TDS
EC, Se, Bo
TDS
EC, Se, Bo
TDS

Measured For

volume & flow

volume

volume
volume

flow (USBR)

volume
volume
volume

volume
volume
volume
flow

volume
volume

Mo

Mo
Mo

Mo

Mo

Mo

Testing
Method

hand meter

lab

hand meter
lab
lab

recording meter

hand meter
lab

hand meter
lab

hand meter
lab

hand meter

014¢6

1

rno.
7.
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Table 4 continued:

GROUND WATER

Measuring
Location Frequency Measured For

Various Locations 6 times a year depth from ground surface

* Required by the CRWQCB.

Broadview Water District

Irrigation Management Monitoring

Irrigation deliveries recorded by field and by crop (AF & AF/Ac)
Pre-emergent irrigation deliveries (AF & AF/Ac)

Post-emergent irrigation deliveries (AF & AF/Ac)

Irrigation events by field and by crop (AF & AF/Ac)

Total deliveries for crop year by field and by crop (AF & AF/Ac)
Irrigation methods (type)

Length of irrigation runs (distance)

Irrigation patterns (every furrow vs every other furrow)

Misc. field cultural practices
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Table S. Ranges in Water Quality Concentrations, Broadview Water District.

EC TDS Boron Se Mo
Site* umhos/cm mg/L mg/L ug/L ug/L
D-1 450 - 780 300 - 500 25- .40 <1-5 30
R-1 2300 - 5500 1500 - 3500 5.0-10 50 - 400 30-50
SD-1 - 500 - 650 - - -
SD-2 - 500 - 650 - - -
SD-3 - 500 - 650 - - -
SD-4 - 500 - 650 - - -
Tile Sumps 4800 - 15000 3000 - 9600 2.5-33 22 - 1400 30 - 80

* From Table 4,
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APPENDIX

Reports and Papers Concerning
Drainage in Broadview Water District

Wichelns, D., 1986. Economic Impacts of Salinity: Farm-Level Effects and
Regional Analysis. Unpublished Ph.D. Dissertation. University of

California, Davis.

Wichelns, D., R. Howitt, G. Horner, and D. Nelson, 1988b. The Economic
Effects of Salinity and Drainage Problems. California Agricuiture.

42(1). January-February.

Wichelns, D., and D. Nelson, 1987a. Estimating the Relationship Between
Agricultural Drainage Flows and Salt and Selenium Loadings. Staff Work
Paper. Department of Resource Economics, University of Rhode Island.

September.

Wicheins, D., and D. Nelson, 1987b. Estimating the Relationship Between
Applied Irrigation Water and Subsurface Drainage Flows. Presented at
the U.S. Committee on Irrigation and Drainage 1987 Regional Meetings on
Water Management. Sacramento, California. November 11-13.

Wichelns, D. and S. Nelson, 1987c. Empirical Analysis of Salt and Selenium
Concentrations in Subsurface Drainage Flows. In Toxic Substances in

Agricultural Water Supply and Drainage. Proceedings of the U.S.
Committee on Irrigation and Drainage, 1987 National Meetings. Las

Vegas, Nevada. December 2-4,

Wicheins, D. and D. Nelson, 1988a. Empirical Analysis of Spatial vVariation
in Subsurface Drainage Flows. Staff Work Paper. Department of Resource

Economics, University of Rhode Island. March.

Wichelns, D. and D. Nelson, 1988b. Using Observed Irrigation and Drainage
Relations to Select Optimal Management Policies. Presented at the U.S.
Committee on Irrigation and Drainage, 11th Technical Conference on
Irrigation, Drainage, and Flood Control. San Diego, California.

September.

Wichelns, D., D. Nelson, and T. Weaver, 1988a. Farm-level Analysis of
Irrigated Crop Production in Areas with Salinity and Drainage Problems.
Report to the San Joaquin Valley Drainage Program, United States Bureau

of Reciamation. January.

Wichelns, D., 1989. Economic Analysis and Farm-Level Implications of Regional
Drainage Policies. Report to the San Joaquin Valiley Drainage Program,
United States Bureau of Reclamation. June. ’

Wichelns, D., and D. Cone, 1989. An Increasing Block-Rate Pricing Program to
Motivate Water Conservation and Drain Water Reduction. Second Pan—-American
Regional Conference on Irrigation and Drainage, U.S. Committee on

Irrigation and Drainage. June.
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Wichelns, D. and D. Cone, 1990. An Increasing Block-Rate Pricing Program to
Motivate Water Conservation and Reduce Subsurface Drain Water (Preparing
for the 90's Drainage Reduction through Water Conservation). California
Plant and Soil Conference, American Society of Agronomy. January.

Wichelns, D. and J.D. Oster, 1990. Potential Economic Returns to
Improved Irrigation Infiltration ‘Uniformity. "Agricultural Water

Management"”, in press.

Wichelns, D. and D. Nelson, 1989. An Empirical Model of the Relationship
Between Irrigation#the Volume of Water Collected in Subsurface
Drains. "Agricultural Water Management, 16:293-308.

Wichelns, D., R. Howitt, G. Horner, and D. Nelson, 1990. Econonmic
Effects of Long-Term Restrictions on Drainage Water Disposal.
"Applied Agricultural Research"”, 5(1):48-55.

Wichelns, D. and D. Cone, 1990. Our Experience With Increasing Block-
Rate Prices for Agricultural Water. Proceedings of CONSERV 90,
The National Conference and Exposition Offering Water Supply
Solutions for the 1990’s. Phoenix, Arizona, August 1990.

Wichelns, D. and M. Weinberg, 1990. Economics of Agricultural Drainage

Policy. "“"California Agriculture”. 44(4). July-August.
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