
 
 
 
 
 
 
 
F E B R U A R Y  2 0 1 0    

C V - S A L T S                                               
 
 

Salt and Nitrate Sources Pilot  
Implementation Study Report 
 

Submitted  by: 

LARRY WALKER ASSOCIATES  
LUHDORFF & SCALMANINI CONSULTING ENGINEERS  
SYSTECH WATER RESOURCES, INC.  
NEWFIELDS AGRICULTURE AND ENVIRONMENTAL RESOURCES, LLC 
DEPARTMENT OF LAND, AIR, AND WATER RESOURCES, UC DAVIS 

 

 

 

 
 
 
 
 
 
 
 

         
 



Salt and Nitrate Sources Pilot Implementation Study i February 2010 
Final Report 

Table of Contents 
Executive Summary............................................................................................................ ES-1 

Study Objectives, Scope, and Summary conclusion............................................................. ES-1!
Overview of Study Methods ................................................................................................. ES-2!

Preparatory Tasks ............................................................................................................ ES-2!
Define Constituents of Concern.................................................................................... ES-2!
Identify Significant Salt and Nitrate Sources................................................................ ES-2!
Select Tools for Analysis .............................................................................................. ES-3!
Identify Data Needs for Tools....................................................................................... ES-3!
Identify Data Sources.................................................................................................... ES-4!

Primary Tasks.................................................................................................................. ES-6!
Select Pilot Study Areas................................................................................................ ES-6!
Collect, Assess, and Input Data .................................................................................... ES-7!
Perform Preliminary Analyses and Data Validation..................................................... ES-9!

Refined Analysis and Pilot Study Output ....................................................................... ES-9!
STudy Results ....................................................................................................................... ES-9!
Conclusions......................................................................................................................... ES-18!

Study Results................................................................................................................. ES-18!
TDS............................................................................................................................. ES-18!
Nitrate ......................................................................................................................... ES-18!

Project Objectives ......................................................................................................... ES-18!
General Conclusion ....................................................................................................... ES-19!

Recommendations............................................................................................................... ES-20!
Land Cover And Soils ................................................................................................... ES-20!

First Priority ................................................................................................................ ES-20!
Second Priority............................................................................................................ ES-20!

Surface Water Modeling ............................................................................................... ES-20!
First Priority ................................................................................................................ ES-20!
Second Priority............................................................................................................ ES-21!

Groundwater Data ......................................................................................................... ES-21!
First Priority ................................................................................................................ ES-21!
Second Priority............................................................................................................ ES-21!

Groundwater Flow and Quality Modeling .................................................................... ES-21!
First Priority ................................................................................................................ ES-21!



Salt and Nitrate Sources Pilot Implementation Study ii February 2010 
Final Report 

Second Priority............................................................................................................ ES-21!
Analysis Tools............................................................................................................... ES-21!

Section 1 – Introduction ............................................................................................................1-1!
Background .............................................................................................................................. 1-1!
Study Objectives ...................................................................................................................... 1-1!
Scope........................................................................................................................................ 1-1!

Section 2 – Study Methodology Overview ...............................................................................2-1!
Preparatory Tasks..................................................................................................................... 2-1!

Define constituents of concern........................................................................................... 2-1!
Identify Significant Salt and Nitrate Sources ..................................................................... 2-1!
Select Tools for Analysis ................................................................................................... 2-2!
Identify Data Needs for Tools ............................................................................................ 2-3!
Identify Data Sources ......................................................................................................... 2-3!

Primary Work Tasks ................................................................................................................ 2-6!
Select Pilot Study Areas ..................................................................................................... 2-6!
Collect, Assess, and Input Data.......................................................................................... 2-7!
Perform Preliminary Analyses and Data Validation .......................................................... 2-7!
Refined Analysis and Pilot Study Output .......................................................................... 2-8!

Mass Balance Analyses Results....................................................................................... 2-8!
Trend Analyses Results.................................................................................................... 2-8!
Sensitivity Analyses Results ............................................................................................ 2-8!
Groundwater Quality Results........................................................................................... 2-9!

Section 3 – Data Collection and Analysis Methods.................................................................3-1!
Basic approach ......................................................................................................................... 3-1!
Data Collection, Assessment and input ................................................................................... 3-1!

Land Cover ......................................................................................................................... 3-2!
Yolo Area....................................................................................................................... 3-19!
Modesto Area................................................................................................................. 3-19!
Tule River Area.............................................................................................................. 3-19!

Irrigation Rates ................................................................................................................. 3-26!
Fertilization and Amendment Loading Rates................................................................... 3-26!
Soil Characteristics and Processes ................................................................................... 3-28!
Point Source Flow and Quality ........................................................................................ 3-30!

Yolo Area....................................................................................................................... 3-31!
Modesto Area................................................................................................................. 3-31!



Salt and Nitrate Sources Pilot Implementation Study iii February 2010 
Final Report 

Tule River ...................................................................................................................... 3-32!
Surface Water Flow and Quality ...................................................................................... 3-34!

Yolo Area....................................................................................................................... 3-34!
Modesto Area................................................................................................................. 3-36!
Tule River Area.............................................................................................................. 3-38!

Groundwater Pumpage..................................................................................................... 3-40!
Yolo Area....................................................................................................................... 3-40!
Modesto Area................................................................................................................. 3-42!
Tule River Area.............................................................................................................. 3-43!

Deep Percolation (Groundwater Recharge) ..................................................................... 3-47!
Yolo Area....................................................................................................................... 3-47!
Modesto Area................................................................................................................. 3-47!
Tule River Area.............................................................................................................. 3-47!

Groundwater Quality........................................................................................................ 3-47!
Yolo Area....................................................................................................................... 3-47!
Modesto Area................................................................................................................. 3-48!
Tule River Area.............................................................................................................. 3-49!

Return Flows .................................................................................................................... 3-50!
Yolo Area....................................................................................................................... 3-51!
Modesto Area................................................................................................................. 3-51!
Tule River Area.............................................................................................................. 3-51!

Preliminary AnaLysis and Data Validation ........................................................................... 3-51!
Refined AnaLysis and Study Output ..................................................................................... 3-52!

Mass Balance Analysis..................................................................................................... 3-52!
Temporal scale (WARMF + Groundwater Model Integration)..................................... 3-53!
Spatial extent (WARMF + Groundwater Model Integration) ....................................... 3-53!
Salts vs. Nitrates............................................................................................................. 3-54!

Trend Analysis ................................................................................................................. 3-54!
Historical........................................................................................................................ 3-54!
Present............................................................................................................................ 3-54!

Sensitivity Analyses ......................................................................................................... 3-55!
Salts vs. Nitrates............................................................................................................. 3-55!
Hydrologic conditions (wet, dry, normal)...................................................................... 3-55!
Land use ......................................................................................................................... 3-56!



Salt and Nitrate Sources Pilot Implementation Study iv February 2010 
Final Report 

Groundwater Quality Analysis......................................................................................... 3-56!
Yolo Area....................................................................................................................... 3-56!
Modesto and Tule River Areas ...................................................................................... 3-78!

Section 4 – Pilot Study Results..................................................................................................4-1!
Yolo Pilot Study Area.............................................................................................................. 4-4!

Mass Balances .................................................................................................................... 4-8!
Sensitivity Analyses ......................................................................................................... 4-14!

Salt and Nitrate Source Inputs ....................................................................................... 4-14!
Hydrologic Conditions (Wet, dry, average years) ......................................................... 4-17!

Groundwater Quality Analysis......................................................................................... 4-20!
EC .................................................................................................................................. 4-21!
Nitrate ............................................................................................................................ 4-21!
Actual Groundwater Quality Trends.............................................................................. 4-22!

Modesto Pilot Study Area...................................................................................................... 4-33!
Mass Balances .................................................................................................................. 4-38!
Sensitivity Analyses ......................................................................................................... 4-45!

Salt and Nitrate Source Inputs ....................................................................................... 4-45!
Hydrologic Conditions (Wet, dry, average years) ......................................................... 4-50!

Groundwater Quality Analysis......................................................................................... 4-54!
Application of the Transport Model to the Modesto Area............................................. 4-55!
Limitations and Recommendations for the Modesto Area  Applications...................... 4-60!

Tule River Pilot Study Area................................................................................................... 4-64!
Mass Balances .................................................................................................................. 4-66!
Sensitivity Analyses ......................................................................................................... 4-71!

Salt and Nitrate Source Inputs ....................................................................................... 4-71!
Hydrologic Conditions (Wet, dry, average years) ......................................................... 4-74!

Groundwater Quality Analysis......................................................................................... 4-77!
Groundwater Flow Results ............................................................................................ 4-78!
Groundwater Age Analysis............................................................................................ 4-85!
Particle Tracking Analysis............................................................................................. 4-87!
Limitations to Tule River Applications ......................................................................... 4-89!

Section 5 –  Conclusions, Discussion, and Recommendations ...............................................5-1!
Conclusions.............................................................................................................................. 5-1!

Achievement of Project Objectives.................................................................................... 5-1!



Salt and Nitrate Sources Pilot Implementation Study v February 2010 
Final Report 

Results of Mass Balance Analyses........................................................................................ 2!
TDS..................................................................................................................................... 2!
Nitrate ................................................................................................................................. 2!

General Conclusion ............................................................................................................... 3!
discussion and Recommendations .............................................................................................. 3!

Land Cover and Soils ............................................................................................................ 3!
Discussion ........................................................................................................................... 3!
Recommendations............................................................................................................... 4!

Surface Water Modeling and Point Source data ................................................................... 5!
Discussion ........................................................................................................................... 5!
Recommendations............................................................................................................... 5!

Groundwater Quality Data .................................................................................................... 6!
Discussion ........................................................................................................................... 6!
Recommendations............................................................................................................... 7!

Groundwater Flow Modeling ................................................................................................ 8!
Discussion ........................................................................................................................... 8!
Recommendations............................................................................................................... 9!

Groundwater Quality Modeling ............................................................................................ 9!
Recommendations............................................................................................................. 10!

Analysis Tools..................................................................................................................... 10!
Discussion ......................................................................................................................... 10!
Recommendations............................................................................................................. 10!

Section 6 – References .................................................................................................................. 1 
Attachment 1 – WARMF Model Description....................................................................... A1-1 

Attachment 2 – Groundwater Model Descriptions.............................................................. A2-1 
Attachment 3 – Pilot Study Area Descriptions..................................................................... A3-1 

Attachment 4 – Yolo Area Catchment Results..................................................................... A4-1 
Attachment 5 – Modesto Area Catchment Results.............................................................. A5-1 

Attachment 6 – Tule River Area Catchment Results .......................................................... A6-1 
Attachment 7 – Yolo Time Series Plots................................................................................. A7-1 

Attachment 8 – Irrigation, Fertilizer, and Salinity Loading Rates .................................... A8-1 
Attachment 9 – List of Acronyms and Abbreviations ......................................................... A9-1 

Attachment 10 – Data Sources Status Summary ............................................................... A10-1 
Attachment 11 – Responses to Comments on Final Draft Report.................................... A11-1 



Salt and Nitrate Sources Pilot Implementation Study vi February 2010 
Final Report 

List of Tables 
Table 2-1. Potentially Significant Salt and Nitrate Sources and Sinks........................................ 2-2!
Table 2-2. Types of Data and Parameter Values Needed to Understand Regions  

for Planning Purposes .......................................................................................................... 2-4!
Table 2-3. List of Data Sources ................................................................................................... 2-5!
Table 3-1. Description of CV-SALTS Land Cover Classes ........................................................ 3-3!
Table 3-2. CV-Salts Land Cover Classes (acres)......................................................................... 3-5!
Table 3-3. Correspondence between CV-SALTS and DWR and NLCD Land Cover Classes. 3-10!
Table 3-4. Dairy Land Cover Sizing Relationships Based on RWQCB Data ........................... 3-20!
Table 3-5. WARMF Parameters Defined for CV-SALTS Land Cover Classes –  

Irrigation Parameters.......................................................................................................... 3-20!
Table 3-6. WARMF Parameters Defined for CV-SALTS Land Cover Classes –  

Nitrogen and Salt Load ...................................................................................................... 3-21!
Table 3-7. WARMF Parameters Defined for CV-SALTS Land Cover Classes –  

Biomass and N Offtake...................................................................................................... 3-23!
Table 3-8. WARMF Soil Parameters......................................................................................... 3-29!
Table 3-9. Permitted Point Source Dischargers in the Yolo Study Area................................... 3-31!
Table 3-10.Permitted Point Source Dischargers in the Modesto Study Area............................ 3-32!
Table 3-11. Permitted Point Source Dischargers in the Tule River Study Area........................ 3-33!
Table 3-12. Flow and Water Quality Monitoring in the Yolo Study Area ................................ 3-35!
Table 3-13 Surface Water Diversions of the Yolo County Study Area..................................... 3-36!
Table 3-14. Flow and Water Quality Monitoring in the Modesto Study Area .......................... 3-37!
Table 3-15. Surface Water Users, Sources, and Amounts......................................................... 3-39!
Table 3-16. Summary of Groundwater Quality Data Sources in Modesto Area ....................... 3-49!
Table 3-17. Summary of the Final Database for Groundwater Quality Data Sources 

 in Modesto Area................................................................................................................ 3-49!
Table 3-18. Summary of the Final Database for Groundwater Quality Data Sources 

 in the Tule River Area....................................................................................................... 3-50!
Table 3-19. Mass Balance Accounting Table for Surface Water .............................................. 3-52!
Table 3-20. Mass Balance Accounting Table for Near-surface Groundwater........................... 3-53!
Table 3-21. Mass Balance Accounting Table for Deeper Groundwater.................................... 3-53!
Table 3-22. Groundwater Source Quality Data By Catchment for Yolo Areaa......................... 3-58!
Table 3-23. ! Groundwater Source Quality Volume Averaging Details For Catchments 

Containing Yolo County Central Landfill (YCCL) ........................................................... 3-59!



Salt and Nitrate Sources Pilot Implementation Study vii February 2010 
Final Report 

Table 3-24. ! Locations for Shallow and Intermediate Zone Wells  
with Long-Term Records................................................................................................... 3-60!

Table 3-25. Groundwater Source Quality Data by Catchment for Modesto Area..................... 3-78!
Table 3-26. Groundwater Source Quality Data By Catchment for Tule River Area................. 3-80!
Table 4-1. Mass Balance Accounting Table for Surface Water – Yolo Study Area ................... 4-9!
Table 4-2. Loading Sources of Inflows from Near-surface Groundwater –  

Yolo Study Area ................................................................................................................ 4-11!
Table 4-3. Mass Balance Accounting Table for Near-surface Groundwater – 

 Yolo Study Area ............................................................................................................... 4-12!
Table 4-4. Mass Balance Accounting Table for Deeper Groundwater – Yolo Study Area....... 4-14!
Table 4-5. Mass Balance Accounting Table of TDS for Near-surface Groundwater –  

Sensitivity Analysis Yolo Area.......................................................................................... 4-15!
Table 4-6. Mass Balance Accounting Table of Nitrate-N for Near-surface Groundwater – 

Sensitivity Analysis Yolo Study Area ............................................................................... 4-16!
Table 4-7. Mass Balance Accounting Table of TDS for Surface Water for Different  

Hydrologic Years ............................................................................................................... 4-18!
Table 4-8. Mass Balance Accounting Table of Nitrate-N for Surface Water for Different 

Hydrologic Years ............................................................................................................... 4-19!
Table 4-9. Spreadsheet Mixing Model – Summary of Results.................................................. 4-24!
Table 4-10. Simulation Results Compared to Actual Groundwater Quality Observations ....... 4-25!
Table 4-11. Comparison of Simulation Results with Zones and Groundwater Source Quality 4-32!
Table 4-12. Mass Balance Accounting Table for Surface Water – Modesto Area.................... 4-39!
Table 4-13. Loading Sources of Inflows from Near-surface Groundwater – Modesto Area .... 4-42!
Table 4-14. Mass Balance Accounting Table for Near-surface Groundwater – Modesto Area 4-43!
Table 4-15. Mass Balance Accounting Table for Deeper Groundwater – Modesto Area......... 4-45!
Table 4-16. Mass Balance Accounting Table of TDS for Near-surface Groundwater – 

 Sensitivity Analysis Modesto Area................................................................................... 4-47!
Table 4-17. Mass Balance Accounting Table of Nitrate-N for Near-surface Groundwater – 

Sensitivity Analysis Modesto Area.................................................................................... 4-49!
Table 4-18. Mass Balance Accounting Table of TDS for Surface Water for Different 

 Hydrologic Years – Modesto Area ................................................................................... 4-51!
Table 4-19. Mass Balance Accounting Table of Nitrate-N for Surface Water for Different 

Hydrologic Years – Modesto Area .................................................................................... 4-53!
Table 4-20. Mass Balance Accounting Table for Surface Water – Tule River Area ................ 4-67!
Table 4-21. Mass Balance Accounting Table for Near-surface Groundwater –  

Tule River Area.................................................................................................................. 4-69!



Salt and Nitrate Sources Pilot Implementation Study  February 2010 
Final Report 

3-8 

 

Figure 3-3. CV-SALTS Land Cover Input to WARMF for the Tule River Study Area 
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Figure 3-4. Sample Area Showing Land Cover Classes Arrayed In Several WARMF Catchments 
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Table 3-3. Correspondence between CV-SALTS and DWR and NLCD Land Cover Classes 

OID Source Group Class Subclass 

Class 
Subclass 

ID Subclass Name CV-SALTS Class 
1 DWR II F 1 F1 Cotton Cotton 
2 DWR II F 2 F2 Safflower Winter grains and 

safflower 
3 DWR II F 3 F3 Flax Other row crops 
4 DWR II F 4 F4 Hops Vines 
5 DWR II P 5 P5 Induced high water table Marsh 
6 DWR II F 5 F5 Sugar beets Other row crops 
7 DWR II F 6 F6 Corn (field & sweet) Warm season cereals 

and forages 
8 DWR II F 7 F7 Grain sorghum Warm season cereals 

and forages 
9 DWR II F 8 F8 Sudan Warm season cereals 

and forages 
10 DWR II F 9 F9 Castor beans Other row crops 
11 DWR II F 10 F10 Beans (dry) Other row crops 
12 DWR II F 11 F11 Miscellaneous field Other row crops 
13 DWR II F 12 F12 Sunflowers Other row crops 
14 DWR II G 1 G1 Barley Winter grains and 

safflower 
15 DWR II G 2 G2 Wheat Winter grains and 

safflower 
16 DWR II G 3 G3 Oats Winter grains and 

safflower 
17 DWR II G 6 G6 Miscellaneous and mixed 

grain and hay 
Winter grains and 
safflower 

18 DWR II P 1 P1 Alfalfa & alfalfa mixtures Perennial forages 
19 DWR II P 2 P2 Clover native pasture Perennial forages 
20 DWR II P 3 P3 Mixed pasture Perennial forages 
21 DWR II P 4 P4 Native pasture  Perennial forages 
22 DWR II P 6 P6 Misc. grasses (normally 

grown for seed) 
Perennial forages 

23 DWR II P 7 P7 Turf farms Perennial forages 
24 DWR II R  R RICE Rice 
25 DWR II D 1 D1 Apples Orchard 
26 DWR II D 2 D2 Apricots Orchard 
27 DWR II D 3 D3 Cherries Orchard 
28 DWR II D 5 D5 Peaches and nectarines Orchard 
29 DWR II D 6 D6 Pears Orchard 
30 DWR II D 7 D7 Plums Orchard 
31 DWR II D 8 D8 Prunes Orchard 
32 DWR II D 9 D9 Figs Orchard 
33 DWR II D 10 D10 Miscellaneous deciduous Orchard 
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Table 3-3. Continued 

OID Source Group Class Subclass 

Class 
Subclass 

ID Subclass Name CV-SALTS Class 
34 DWR II D 12 D12 Almonds Orchard 
35 DWR II D 13 D13 Walnuts Orchard 
36 DWR II D 14 D14 Pistachios Orchard 
37 DWR II V 1 V1 Table grapes Vines 
38 DWR II V 2 V2 Wine grapes Vines 
39 DWR II V 3 V3 Raisin grapes Vines 
40 DWR II C 1 C1 Grapefruit Olives, citrus, and 

subtropicals 
41 DWR II C 2 C2 Lemons Olives, citrus, and 

subtropicals 
42 DWR II C 3 C3 Oranges Olives, citrus, and 

subtropicals 
43 DWR II C 4 C4 Dates Olives, citrus, and 

subtropicals 
44 DWR II C 5 C5 Avocados Olives, citrus, and 

subtropicals 
45 DWR II C 6 C6 Olives Olives, citrus, and 

subtropicals 
46 DWR II C 7 C7 Miscellaneous 

subtropical fruits 
Olives, citrus, and 
subtropicals 

47 DWR II C 8 C8 Kiwis Vines 
48 DWR II C 9 C9 Jojoba Other row crops 
49 DWR II C 10 C10 Eucalyptus Deciduous Forest 
50 DWR II T 1 T1 Artichokes Other row crops 
51 DWR II T 2 T2 Asparagus Other row crops 
52 DWR II T 3 T3 Beans (green) Other row crops 
53 DWR II T 4 T4 Cole crops (when 

breakdown is not 
needed)  

Other row crops 

54 DWR II T 6 T6 Carrots Other row crops 
55 DWR II T 7 T7 Celery Other row crops 
56 DWR II T 8 T8 Lettuce (all types) Other row crops 
57 DWR II T 9 T9 Melons, squash, and 

cucumbers (all types)  
Other row crops 

58 DWR II T 10 T10 Onions and garlic Other row crops 
59 DWR II T 11 T11 Peas Other row crops 
60 DWR II T 12 T12 Potatoes Other row crops 
61 DWR II T 13 T13 Sweet potatoes Other row crops 
62 DWR II T 14 T14 Spinach Other row crops 
63 DWR II T 15 T15 Tomatoes Other row crops 
64 DWR II T 16 T16 Flowers, nursery & 

Christmas tree farms 
Flowers and nursery 

65 DWR II T 17 T17 Mixed (four or more) Other row crops 
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Table 3-3. Continued 

OID Source Group Class Subclass 

Class 
Subclass 

ID Subclass Name CV-SALTS Class 
66 DWR II T 18 T18 Miscellaneous truck Other row crops 
67 DWR II T 19 T19 Bush berries Vines 
68 DWR II T 20 T20 Strawberries Other row crops 
69 DWR II T 21 T21 Peppers (chili, bell, etc.) Other row crops 
70 DWR II T 22 T22 Broccoli Other row crops 
71 DWR II T 23 T23 Cabbage Other row crops 
72 DWR II T 24 T24 Cauliflower Other row crops 
73 DWR II T 25 T25 Brussels sprouts Other row crops 
74 DWR II I 1 I1 Land not cropped the 

current or previous crop 
season, but cropped 
within the past three 
years 

Fallow 

75 DWR II I 2 I2 New lands being 
prepared for crop 
production 

Fallow 

76 DWR III S 1 S1 Farmsteads Farmsteads 
77 DWR III S 2 S2 Livestock feed lots  Other CAFOs 
78 DWR III S 3 S3 Dairies Farmsteads 
79 DWR III S 4 S4 Poultry farms Other CAFOs 
80 DWR IV U  U URBAN Urban residential 
81 DWR IV UC 1 UC1 Offices, retailers, etc Urban commercial and 

industrial 
82 DWR IV UC 2 UC2 Hotels Urban commercial and 

industrial 
83 DWR IV UC 3 UC3 Motels Urban commercial and 

industrial 
84 DWR IV UC 4 UC4 Recreation vehicle 

parking, camp sites 
Urban commercial and 
industrial 

85 DWR IV UC 5 UC5 Institutions (hospitals, 
prisons, reformatories, 
asylums, etc. , having a 
reasonably constant 24-
hour resident population) 

Urban commercial and 
industrial 

86 DWR IV UC 6 UC6 Schools (yards to be 
mapped separately if 
large enough) 

Urban commercial and 
industrial 

87 DWR IV UC 7 UC7 Municipal auditoriums, 
theaters, churches, 
buildings and stands 
associated with race 
tracks, football stadiums, 
baseball parks, rodeo 
arenas, amusement 
parks, etc 

Urban commercial and 
industrial 
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Table 3-3. Continued 

OID Source Group Class Subclass 

Class 
Subclass 

ID Subclass Name CV-SALTS Class 
88 DWR IV UC 8 UC8 Miscellaneous high water 

use (to be used to 
indicate a high water use 
condition not covered by 
the above categories) 

Urban landscape 

89 DWR IV UC  UC COMMERCIAL Urban commercial and 
industrial 

90 DWR IV UI 1 UI1 Manufacturing, 
assembling, and general 
processing 

Urban commercial and 
industrial 

91 DWR IV UI 2 UI2 Extractive industries (oil 
fields, rock quarries, 
gravel pits, rock and 
gravel processing plants, 
etc.) 

Urban C&I, low 
impervious surface 

92 DWR IV UI 3 UI3 Storage and distribution 
(warehouses, 
substations, railroad 
marshalling yards, tank 
farms, etc.) 

Urban commercial and 
industrial 

93 DWR IV UI 6 UI6 Saw mills Urban C&I, low 
impervious surface 

94 DWR IV UI 7 UI7 Oil refineries Urban commercial and 
industrial 

95 DWR IV UI 8 UI8 Paper mills Urban commercial and 
industrial 

96 DWR IV UI 9 UI9 Meat packing plants Urban commercial and 
industrial 

97 DWR IV UI 10 UI10 Steel and aluminum mills Urban commercial and 
industrial 

98 DWR IV UI 11 UI11 Fruit and vegetable 
canneries and general 
food processing 

Urban commercial and 
industrial 

99 DWR IV UI 12 UI12 Miscellaneous high water 
use (to be used to 
indicate a high water use 
condition not covered by 
other categories) 

Urban landscape 

100 DWR IV UI 13 UI13 Sewage treatment plant 
including ponds 

Sewage treatment plant 
including ponds 

101 DWR IV UI 14 UI14 Waste accumulation sites 
(public dumps, sewage 
sludge sites, landfill and 
hazardous waste sites, 
etc.) 

Urban C&I, low 
impervious surface 

102 DWR IV UI 15 UI15 Wind farms, solar 
collector farms, etc 

Urban C&I, low 
impervious surface 

103 DWR IV UI  UI INDUSTRIAL Urban commercial and 
industrial 
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Table 3-3. Continued 

OID Source Group Class Subclass 

Class 
Subclass 

ID Subclass Name CV-SALTS Class 
104 DWR IV UL 1 UL1 Lawn area - irrigated Urban landscape 
105 DWR IV UL 2 UL2 Golf course - irrigated Urban landscape 
106 DWR IV UL 3 UL3 Ornamental landscape 

(excluding lawns) - 
irrigated 

Urban landscape 

107 DWR IV UL 4 UL4 Cemeteries - irrigated Urban landscape 
108 DWR IV UL 5 UL5 Cemeteries - not irrigated Grassland/Herbaceous 
109 DWR IV UL  UL URBAN LANDSCAPE Urban landscape 
110 DWR IV UR 1 UR1 Single family dwellings 

with lot sizes greater than 
1 acre up to 5 acres 
(ranchettes, etc.) 

Farmsteads 

111 DWR IV UR 2 UR2 Single family dwellings 
with a density of 1 
unit/acre up to 8+ 
units/acre 

Farmsteads 

112 DWR IV UR 3 UR3 Multiple family 
(apartments, condos, 
townhouses, barracks, 
bungalows, duplexes, 
etc.) 

Urban residential 

113 DWR IV UR 4 UR4 Trailer courts Urban residential 
114 DWR IV UR  UR Urban residential Urban residential 
115 DWR IV UV 1 UV1 Unpaved areas (vacant 

lots, graveled surfaces, 
play yards, developable 
open lands within urban 
areas, etc.) 

Urban C&I, low 
impervious surface 

116 DWR IV UV 3 UV3 Railroad right of way Urban C&I, low 
impervious surface 

117 DWR IV UV 4 UV4 Paved areas (parking 
lots, paved roads, oiled 
surfaces, flood control 
channels, tennis court 
areas, auto sales lots, 
etc.) 

Paved areas 

118 DWR IV UV 6 UV6 Airport runways Paved areas 
119 DWR IV UV  UV Vacant Urban C&I, low 

impervious surface 
120 DWR V NB 1 NB1 Dry stream channels  Shrub/Scrub 
121 DWR V NB 2 NB2 Mine Tailing  Barren land 
122 DWR V NB 3 NB3 Barren land Barren land 
123 DWR V NB 4 NB4 Salt flats Barren land 
124 DWR V NB 5 NB5 Sand dunes Barren land 
125 DWR V NB  NB Barren and wasteland Barren land 
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Table 3-3. Continued 

OID Source Group Class Subclass 

Class 
Subclass 

ID Subclass Name CV-SALTS Class 
126 DWR V NC  NC Native classes 

unsegregated 
Native classes 
unsegregated 

127 DWR V NR 1 NR1 Marsh lands, tules and 
sedges 

Marsh 

128 DWR V NR 2 NR2 Natural high water table 
meadow 

Marsh 

129 DWR V NR 3 NR3 Trees, shrubs or other 
larger stream side or 
watercourse vegetation 

Deciduous forest 

130 DWR V NR 4 NR4 Seasonal duck marsh, 
dry or only partially wet 
during summer 

Marsh 

131 DWR V NR 5 NR5 Permanent duck marsh, 
flooded during summer 

Marsh 

132 DWR V NR  NR Riparian vegetation Deciduous forest 
133 DWR V NV 1 NV1 Grass land  Grassland/herbaceous 
134 DWR V NV 2 NV2 Light brush Shrub/Scrub 
135 DWR V NV 3 NV3 Medium brush Shrub/scrub 
136 DWR V NV 4 NV4 Heavy brush Shrub/scrub 
137 DWR V NV 5 NV5 Brush and timber Mixed forest 
138 DWR V NV 6 NV6 Forest Mixed forest 
139 DWR V NV 7 NV7 Oak grass land Grassland/herbaceous 
140 DWR V NV  NV Native vegetation Grassland/herbaceous 
141 DWR V NW  NW Water surface Water 
142 DWR VI NS  NS Not surveyed Native classes 

unsegregated 
143 DWR IV UR 1 UR11 Single family dwellings 

with lot sizes greater than 
1 acre up to 5 acres 
(ranchettes, etc.) with 0% 
to 25% area irrigated 

Farmsteads 

144 DWR IV UR 2 UR21 Single family dwellings 
with a density of 1 
unit/acre up to 8+ 
units/acre with  0% to 
25% area irrigated 

Urban residential 

145 DWR IV UR 3 UR31 Multiple family 
(apartments, condos, 
townhouses, barracks, 
bungalows, duplexes, 
etc.) with  0% to 25% 
area irrigated 

Urban residential 

146 DWR IV UR 4 UR41 Trailer courts with  0% to 
25% area irrigated 

Urban residential 




