


 

 

 

 

 

Attachment A 

Total Dissolved Solids Concentrations for Select Monitoring Wells 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Total Dissolved Solids (TDS) Concentrations 
 

Hometown Water Association Well 01 (26S/39E-26B1) 

 

Source: Safe Drinking Water Information System.  

 

Owens Peak South Well 01 ( 26S/39E-32L01) 

 

Source: Safe Drinking Water Information System.  



Total Dissolved Solids (TDS) Concentrations 
 

Indian Wells Valley Water District Well 11 (26S/40E-32K01) 

 

Source: Safe Drinking Water Information System.  

 

Indian Wells Valley Water District Well 30 (26S/39E-27D01) 

 

Source: Safe Drinking Water Information System.  



Total Dissolved Solids (TDS) Concentrations 
 

Indian Wells Valley Water District Well 33 (27S/39E-08L01) 

 

Source: Safe Drinking Water Information System.  

 

West Valley Mutual Well 01 (26S/39E-07M1) 

 

Source: Safe Drinking Water Information System.  



Total Dissolved Solids (TDS) Concentrations 
 

 

 

 

 

 

0

100

200

300

400

500

600

700

800

900

1,000

1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020

To
ta

l D
iss

ol
ve

d 
So

lid
s (

m
g/

L)

TDS Concentrations in Additional Key Wells

Sandquist
Spa

AB303-05

26S/38E-
01M05

26S/39E-
06P01



Attachment B  

Historical Water Year Type

Based on  Precipitation at China Lake NAF Station (No. 041733)



Historical Water Year Types 
Based on Precipitation at China Lake NAF Station (No. 041733)

Water

Year

Annual Precipitation 

(in/yr)

Water Year

Type

Water

Year

Annual Precipitation 

(in/yr)

Water Year

Type

1945 4.90 AN 1985 2.79 N

1946 2.77 N 1986 4.15 AN

1947 3.81 N 1987 2.82 N

1948 1.97 BN 1988 5.4 AN

1949 1.21 D 1989 1.37 BN

1950 1.90 BN 1990 1.43 BN

1951 0.25 D 1991 3.84 N

1952 4.89 AN 1992 9.11 W

1953 1.75 BN 1993 7.12 W

1954 2.80 N 1994 1.08 D

1955 1.93 BN 1995 5.23 AN

1956 1.73 BN 1996 1.91 BN

1957 2.10 BN 1997 2.71 N

1958 4.45 AN 1998 6.06 W

1959 2.47 N 1999 1.53 BN

1960 3.13 N 2000 1.76 BN

1961 1.82 BN 2001 4.36 AN

1962 3.87 N 2002 0.54 D

1963 4.03 N 2003 4.35 AN

1964 1.54 BN 2004 3.22 N

1965 4.74 AN 2005 5.88 AN

1966 5.85 AN 2006 2.61 N

1967 2.57 N 2007 0.46 D

1968 4.65 AN 2008 3.18 N

1969 5.29 AN 2009 1.16 D

1970 3.68 N 2010 3.36 N

1971 2.95 N 2011 3.98 N

1972 1.55 BN 2012 1.32 D

1973 3.76 N 2013 0.83 D

1974 5.98 AN 2014 1.44 BN

1975 3.39 N 2015 3.67 N

1976 3.64 N 2016 1.38 BN

1977 4.01 N 2017 4.61 AN

1978 10.96 W 2018 1.43 BN

1979 6.53 W 2019 6.13 W

1980 5.66 AN 2020 5.57 AN

1981 3.23 N

1982 4.40 AN

1983 10.42 W

1984 4.05 AN

Note: W = Wet; AN = Above Normal; N = Normal; BN = Below Normal; D = Dry



Attachment C  

Groundwater Level Data: Fall 2019 and Spring 2020



 Grounwater Level Data
Fall 2019 & Spring 2020

State ID DBID CASGEM Alternate Well Name Latitude Longitude Date
DTW
(ft, bgs)

GW Elev
(ft, msL) Date

DTW
(ft, bgs)

GW Elev
(ft, msL)

Change in DTW 
WY 2020

24S/38E‐19H 247 35.83719 ‐117.90704 4/23/2020 7.92 2,963 ‐7.92
24S/38E‐21A01 202 ✔ USBR‐10‐S 35.84143 ‐117.87176 10/7/2019 318.18 2241.21 6/30/2020 319.57 2,240 ‐1.39
24S/38E‐21A02 203 ✔ USBR‐10‐SM 35.84134 ‐117.87258 10/7/2019 320.39 2,239 6/30/2020 319.50 2,240 0.89
24S/38E‐21A04 205 ✔ USBR‐10‐D 35.84134 ‐117.87258 10/7/2019 316.96 2,242 6/30/2020 318.37 2,241 ‐1.41
24S/39E‐34D01 199 35.80213 ‐117.75901 10/7/2019 46.69 2,180 5/4/2020 46.90 2,180 ‐0.21
24S/40E‐24K02 244 35.83168 ‐117.65779 5/4/2020 52.00
25S/38E‐03B 207 35.79546 ‐117.87382 10/7/2019 288.70 2,168 4/23/2020 289.50 2,167 ‐0.80
25S/38E‐12L01 191 ✔ USBR‐06‐S 35.77607 ‐117.84203 10/7/2019 184.22 2,169 5/4/2020 184.11 2,169 0.11
25S/38E‐12L02 192 ✔ USBR‐06‐M 35.77607 ‐117.84203 10/7/2019 188.30 2,165 5/4/2020 188.54 2,164 ‐0.24
25S/38E‐12L03 193 ✔ USBR‐06‐D 35.77607 ‐117.84203 10/7/2019 157.90 2,195 5/4/2020 162.92 2,190 ‐5.02
25S/38E‐13J01 184 35.75829 ‐117.83480 10/7/2019 125.60 2,166
25S/38E‐14A 248 35.76809 ‐117.85244 10/7/2019 231.50 2,163 6/30/2020 231.71 2,162 ‐0.21
25S/38E‐14Q01 183 35.75542 ‐117.85372 10/7/2019 225.70 2,165
25S/38E‐25J01 173 35.73218 ‐117.83175 10/7/2019 110.70 2,166 4/23/2020 112.70 2,164 ‐2.00
25S/38E‐25J02 174 35.73208 ‐117.83087 10/7/2019 115.00 2,161
25S/38E‐25J03 175 35.73218 ‐117.83175 10/7/2019 116.80 2,159
25S/38E‐25M 208 35.73135 ‐117.84767 10/7/2019 205.80 2,167
25S/38E‐34A01 168 35.72453 ‐117.87024 10/5/2019 361.68 2,167
25S/38E‐34G01 157 ✔ USBR‐05‐S 35.71813 ‐117.87090 10/7/2019 358.52 2,162 5/13/2020 358.25 2,162 0.27
25S/38E‐34G02 158 ✔ USBR‐05‐M 35.71801 ‐117.87175 10/7/2019 360.92 2,160 5/13/2020 364.45 2,156 ‐3.53
25S/38E‐34G03 159 ✔ USBR‐05‐D 35.71801 ‐117.87175 10/7/2019 360.87 2,160 5/13/2020 363.97 2,156 ‐3.10
25S/38E‐35B01 169 35.72509 ‐117.85286 10/7/2019 236.24 2,160
25S/38E‐35C 165 35.72307 ‐117.85805 10/7/2019 262.40 2,161
25S/38E‐35H 160 35.71860 ‐117.85238 10/7/2019 187.10 2,170
25S/38E‐36D 166 35.72366 ‐117.84667 10/7/2019 182.20 2,162
25S/38E‐36G01 161 ✔ NR 2‐S 35.71868 ‐117.84271 10/7/2019 156.06 2,159
25S/38E‐36G02 162 ✔ NR 2‐M 35.71868 ‐117.84271 10/7/2019 161.77 2,153
25S/38E‐36G03 163 ✔ NR 2‐D 35.71868 ‐117.84271 10/7/2019 165.66 2,149
25S/38E‐36P 156 35.71076 ‐117.83996 10/7/2019 168.30 2,161
25S/39E‐03R01 195 ✔ Baker Range 35.78412 ‐117.76257 10/7/2019 50.45 2,176 5/4/2020 50.70 2,176 ‐0.25
25S/39E‐12R01 187 35.77039 ‐117.72496 10/7/2019 24.30 2,178 5/4/2020 24.45 2,178 ‐0.15
25S/39E‐22J01 238 35.74300 ‐117.76290 10/7/2019 41.50 2,177
25S/39E‐28P01 171 35.72551 ‐117.78701 10/7/2019 52.81 2,176
25S/39E‐29M01 172 35.73190 ‐117.81286 10/7/2019 57.70 2,175
25S/39E‐30E01 176 35.73301 ‐117.82675 10/7/2019 52.13 2,196 5/4/2020 48.50 2,200 3.63
25S/39E‐31R01 155 35.71051 ‐117.81536 10/7/2019 89.92 2,172
25S/40E‐30E01 210 ✔ TTBKMW14 35.73254 ‐117.72033 10/7/2019 14.20 2,177 5/4/2020 14.39 2,177 ‐0.19
25S/40E‐31P 154 35.70996 ‐117.71563 10/7/2019 19.52 2,172
25S/41E‐18R01 211 ✔ TTBKMW12 35.75969 ‐117.60148 10/7/2019 21.52 1,982 5/4/2020 21.49 1,982 0.03
26S/38E‐01E03 212 35.70417 ‐117.84716 10/7/2019 206.30 2,167
26S/38E‐01G02 147 35.70363 ‐117.83580 10/7/2019 180.30 2,158
26S/38E‐01H05 215 35.70406 ‐117.83200 10/7/2019 163.35 2,156
26S/38E‐01H06 216 35.70453 ‐117.83447 10/7/2019 172.90 2,146
26S/38E‐01M05 146 35.70215 ‐117.84707 10/7/2019 213.70 2,160
26S/38E‐02B01 151 35.70886 ‐117.85615 10/7/2019 212.90 2,160
26S/38E‐02Q01 145 35.70000 ‐117.85645 10/7/2019 251.40 2,158

Fall 2019 Spring 2020
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 Grounwater Level Data
Fall 2019 & Spring 2020

State ID DBID CASGEM Alternate Well Name Latitude Longitude Date
DTW
(ft, bgs)

GW Elev
(ft, msL) Date

DTW
(ft, bgs)

GW Elev
(ft, msL)

Change in DTW 
WY 2020

Fall 2019 Spring 2020

26S/38E‐02Q02 144 35.69941 ‐117.85503 10/7/2019 248.90 2,161
26S/38E‐02R01 141 35.69703 ‐117.84962 10/7/2019 238.90 2,159
26S/38E‐22B 218 35.66466 ‐117.86875 10/7/2019 427.30 2,239
26S/38E‐22D 114 35.66566 ‐117.87597 10/7/2019 59.20 2,789
26S/38E‐35B 219 35.63608 ‐117.85408 10/7/2019 343.00 2,232
26S/38E‐35D 220 35.63714 ‐117.86398 10/7/2019 448.30 2,237
26S/39E‐01A01 152 35.70940 ‐117.72341 10/7/2019 44.42 2,173 5/4/2020 43.95 2,174 0.47
26S/39E‐01A02 153 35.70940 ‐117.72313 10/7/2019 40.44 2,177
26S/39E‐02N01 139 35.69579 ‐117.75591 10/7/2019 113.24 2,173
26S/39E‐06P01 140 35.69639 ‐117.82502 10/7/2019 162.60 2,157
26S/39E‐08F 136 35.69051 ‐117.80952 10/7/2019 164.77 2,155 5/4/2020 165.50 2,154 ‐0.73
26S/39E‐09E 137 35.69079 ‐117.79452 10/7/2019 164.06 2,148
26S/39E‐11E01 134 ✔ Sandquist Spa 35.68857 ‐117.75647 10/7/2019 134.61 2,173 5/4/2020 135.60 2,172 ‐0.99
26S/39E‐13R03 115 35.66663 ‐117.72424 10/7/2019 151.36 2,168 5/4/2020 151.90 2,167 ‐0.54
26S/39E‐13R04 116 35.66663 ‐117.72424 10/7/2019 196.73 2,123
26S/39E‐14E01 124 35.67440 ‐117.75841 10/7/2019 168.50 2,167
26S/39E‐15J 119 35.66774 ‐117.75980 10/7/2019 202.63 2,145
26S/39E‐17G02 126 35.67635 ‐117.80452 10/7/2019 202.68 2,154
26S/39E‐20C02 109 35.66337 ‐117.80541 10/7/2019 238.60 2,152
26S/39E‐20L 94 35.66560 ‐117.81374 10/7/2019 237.10 2,191
26S/39E‐26A03 88 ✔ USBR‐04‐SM 35.64966 ‐117.74213 10/7/2019 247.25 2,130 4/30/2020 253.81 2,123 ‐6.56
26S/39E‐26P01 75 35.64024 ‐117.75147 10/7/2019 264.40 2,139
26S/39E‐26P02 76 35.64052 ‐117.75313 10/7/2019 266.70 2,140
26S/39E‐27C01 223 35.64849 ‐117.76864 10/7/2019 268.90 2,146
26S/39E‐27D02 84 ✔ MW‐32‐SM 35.64852 ‐117.77493 10/8/2019 293.66 2,125
26S/39E‐27D03 85 ✔ MW‐32‐DM 35.64857 ‐117.77591 10/8/20119 281.86 2,137
26S/39E‐27D04 86 ✔ MW‐32‐D 35.64857 ‐117.77591 10/8/2019 271.45 2,147
26S/39E‐28B03 90 35.65050 ‐117.78352 10/7/2019 251.30 2,175
26S/39E‐28G02 80 35.64601 ‐117.78135 10/7/2019 283.70 2,149
26S/39E‐28L02 78 35.64182 ‐117.78619 10/7/2019 301.00 2,148
26S/39E‐29J02 77 35.64181 ‐117.79611 10/7/2019 300.30 2,129
26S/39E‐31R03 59 35.62389 ‐117.81543 10/7/2019 260.50 2,240
26S/39E‐32L01 57 35.62902 ‐117.80461 10/7/2019 340.90 2,151
26S/39E‐34C01 224 35.63472 ‐117.77080 10/7/2019 298.80 2,152
26S/39E‐34K03 56 35.62791 ‐117.76635 10/8/2019 326.00 2,150
26S/39E‐34Q01 227 35.62502 ‐117.76733 10/8/2019 334.00 2,149
26S/39E‐34R02 51 35.62351 ‐117.76068 10/8/2019 319.50 2,131
26S/40E‐12C 138 35.69329 ‐117.63174 10/7/2019 6.00 2,160 5/4/2020 5.70 2,160 0.30
26S/40E‐12R01 131 35.68246 ‐117.61980 10/7/2019 3.24 2,182
26S/40E‐13C02 129 35.67913 ‐117.62952 10/8/2019 9.93 2,178
26S/40E‐14B01 127 35.67774 ‐117.64285 10/8/2019 7.26 2,184
26S/40E‐14L01 122 35.67190 ‐117.64702 10/8/2019 19.69 2,186
26S/40E‐15N01 118 35.66718 ‐117.67035 10/8/2019 58.00 2,187
26S/40E‐15N02 120 35.66885 ‐117.66869 10/8/2019 51.01 2,185
26S/40E‐17J01 121 35.67107 ‐117.69480 10/8/2019 86.91 2,179
26S/40E‐17N01 117 35.66690 ‐117.70591 10/8/2019 142.29 2,153
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 Grounwater Level Data
Fall 2019 & Spring 2020

State ID DBID CASGEM Alternate Well Name Latitude Longitude Date
DTW
(ft, bgs)

GW Elev
(ft, msL) Date

DTW
(ft, bgs)

GW Elev
(ft, msL)

Change in DTW 
WY 2020

Fall 2019 Spring 2020

26S/40E‐17Q01 241 ✔ S. Hanger 5 35.66638 ‐117.69659 10/7/2019 141.94 2,133 5/4/2020 141.05 2,135 0.89
26S/40E‐19N02 100 35.65413 ‐117.72147 10/8/2019 209.96 2,127
26S/40E‐20L01 104 35.65857 ‐117.70147 10/8/2019 145.68 2,151
26S/40E‐21K03 103 35.65663 ‐117.67924 10/8/2019 99.63 2,167 5/4/2020 100.00 2,167 ‐0.37
26S/40E‐22H01 105 35.66190 ‐117.65424 10/8/2019 33.33 2,195
26S/40E‐22H02 106 35.66190 ‐117.65424 10/8/2019 33.33 2,195
26S/40E‐22H03 107 35.66190 ‐117.65424 10/8/2019 33.33 2,194 5/4/2020 33.27 2,194 0.06
26S/40E‐22N01 101 35.65423 ‐117.66940 10/8/2019 91.64 2,173
26S/40E‐22P02 95 35.65191 ‐117.66313 10/8/2019 66.50 2,201 5/4/2020 66.20 22.01.02 0.30
26S/40E‐22P03 97 35.65357 ‐117.66452 10/8/2019 110.60 2,148 5/4/2020 111.10 2,148 ‐0.50
26S/40E‐22P04 98 35.65357 ‐117.66452 10/8/2019 54.10 2,205 5/4/2020 53.20 2,206 0.90
26S/40E‐26F01 82 35.64746 ‐117.64508 10/8/2019 58.40 2,174
26S/40E‐27D01 92 35.65052 ‐117.66730 10/8/2019 71.40 2,197
26S/40E‐27D02 87 35.64941 ‐117.66785 10/8/2019 45.60 2,221 5/4/2020 45.20 2,222 0.40
26S/40E‐28J01 229 35.64121 ‐117.67128 10/7/2019 133.30 2,158 4/30/2020 133.30 2,158 0.00
26S/40E‐29M01 230 35.64186 ‐117.70314 10/8/2019 202.20 2,128
26S/40E‐29M02 231 35.64125 ‐117.69973 10/8/2019 198.80 2,126
26S/40E‐29N01 72 35.63792 ‐117.70175 10/8/2019 207.60 2,125
26S/40E‐29P01 73 35.63791 ‐117.70032 10/8/2019 199.70 2,131
26S/40E‐31K01 53 35.62580 ‐117.71330 10/8/2019 275.20 2,116
26S/40E‐35H01 63 35.63191 ‐117.63896 10/8/2019 89.70 2,163 5/4/2020 89.90 2,162 ‐0.20
26S/40E‐35H02 64 35.63191 ‐117.63869 10/8/2019 93.00 2,159 5/4/2020 96.20 2,156 ‐3.20
26S/40E‐35Q02 50 35.62274 ‐117.64257 10/8/2019 93.60 2,159
27S/38E‐02C01 46 ✔ USBR‐02‐S 35.62280 ‐117.85761 10/7/2019 281.66 2,373 7/1/2020 281.92 2,373 ‐0.26
27S/38E‐02C02 47 ✔ USBR‐02‐M 35.62274 ‐117.85841 10/7/2019 270.72 2,384 7/1/2020 271.79 2,383 ‐1.07
27S/38E‐02C03 48 ✔ USBR‐02‐D 35.62274 ‐117.85841 10/7/2019 282.17 2,373 7/1/2020 280.62 2,374 1.55
27S/38E‐08R01 19 35.59367 ‐117.90300 10/7/2019 504.70 2,699 7/1/2020 501.75 2,702 2.95
27S/38E‐09C01 25 AB303‐04 35.60665 ‐117.89378 10/7/2019 380.20 2,690 7/1/2020 381.32 2,689 ‐1.12
27S/38E‐09P01 18 35.59363 ‐117.89246 10/7/2019 416.60 2,696 7/1/2020 418.27 2,694 ‐1.67
27S/38E‐09Q02 17 AB303‐02 35.59362 ‐117.89262 10/7/2019 419.30 2,686 7/1/2020 420.31 2,685 ‐1.01
27S/38E‐10B02 24 AB303‐03 35.60662 ‐117.87407 10/7/2019 425.20 2,470 4/30/2020 427.65 2,467 ‐2.45
27S/38E‐13A01 16 35.59345 ‐117.83060 10/7/2019 224.95 2,429 7/1/2020 224.51 2,429 0.44
27S/38E‐13A02 20 AB303‐01 35.59369 ‐117.83070 10/7/2019 223.00 2,427 7/1/2020 223.16 2,427 ‐0.16
27S/38E‐15R01 13 AB303‐06 35.58195 ‐117.86617 10/7/2019 274.60 2,657 5/7/2020 274.00 2,658 0.60
27S/38E‐21L01 11 ✔ AB303‐05 35.56985 ‐117.89592 10/7/2019 359.79 2,664 5/13/2020 357.92 2,668 1.87
27S/38E‐23F01 7 ✔ USBR‐01‐S 35.56959 ‐117.86289 10/7/2019 183.24 2,667 5/7/2020 182.75 2,668 0.49
27S/38E‐23F02 8 ✔ USBR‐01‐SM 35.56968 ‐117.86369 10/7/2019 180.32 2,670 5/7/2020 180.16 2,670 0.16
27S/38E‐23F04 10 ✔ USBR‐01‐D 35.56968 ‐117.86369 5/7/2020 182.21 2,668
27S/38E‐27M01 5 35.55387 ‐117.88132 10/7/2019 194.60 2,679
27S/39E‐02K 234 35.61218 ‐117.74813 10/8/2019 313.50 2,145
27S/39E‐07R01 22 Inyo 35.59634 ‐117.81589 10/7/2019 421.60 2,142 5/13/2020 Dry @ 425 ‐
27S/39E‐08A01 235 35.60721 ‐117.79818 10/7/2019 391.10 2,143
27S/39E‐08M02 23 35.60045 ‐117.80947 10/7/2019 411.10 2,142
27S/39E‐08P02 21 35.59393 ‐117.80371 10/7/2019 435.90 2,145
27S/39E‐11D01 26 ✔ USBR‐03‐S 35.60731 ‐117.75485
27S/39E‐11D02 27 ✔ USBR‐03‐M 35.60718 ‐117.75563
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 Grounwater Level Data
Fall 2019 & Spring 2020

State ID DBID CASGEM Alternate Well Name Latitude Longitude Date
DTW
(ft, bgs)

GW Elev
(ft, msL) Date

DTW
(ft, bgs)

GW Elev
(ft, msL)

Change in DTW 
WY 2020

Fall 2019 Spring 2020

27S/39E‐11D03 28 ✔ USBR‐03‐D 35.60718 ‐117.75563
27S/39E‐19E01 12 35.57400 ‐117.82969 10/7/2019 203.80 2,436
27S/39E‐28L01 6 35.55472 ‐117.79253 10/7/2019 289.10 2,531
27S/40E‐01K02 36 ✔ George Air Corridor 35.61470 ‐117.62469 10/7/2019 161.50 2,161 5/7/2020 161.63 2,161 ‐0.13
27S/40E‐02J01 240 35.61176 ‐117.63510 10/7/2019 145.10 2,160
27S/40E‐06D01 30 35.62198 ‐117.72253 10/7/2019 282.15 2,125
27S/40E‐06E01 40 35.61855 ‐117.72040 10/8/2019 314.90 2,118
27S/40E‐06F01 37 35.61629 ‐117.71810 10/8/2019 319.90 2,120
27S/40E‐06N02 31 35.60898 ‐117.72155 10/8/2019 350.00 2,124
28S/38E‐18F01 2 ✔ 35.49928 ‐117.92844 10/7/2019 211.12 2,816 5/13/2020 210.87 2,816 0.25
28S/38E‐18R 1 35.49364 ‐117.92094 10/7/2019 197.40 2,820 5/7/2020 196.80 2,820 0.60
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Attachment D 

Hydrographs for Select Monitoring Wells
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Groundwater Elevation Hydrographs
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Groundwater Elevation Hydrographs

Note: Spring 2020 groundwater levels were not measured
at NR-2 Shallow, Mid and Deep due to COVID-19
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26S/39E-11E1

Groundwater Elevation Hydrographs

Note: Spring 2020 groundwater levels were not
measured at Kerr McGee due to COVID-19
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MW-32 (2419 ft, msl)
26S/39E-27D2 - 26S/39E-27D4

Groundwater Elevation Hydrographs

Note: Spring 2020 groundwater levels were not measured
at MW-32 Shallow/Mid and MW-32 Mid/Deep due to COVID-19



10/1/80

10/1/85

10/1/90

10/1/95

10/1/00

10/1/05

10/1/10

10/1/15

10/1/20

Date

2120

2140

2160

2180

2200

2220

2120

2140

2160

2180

2200

2220

G
ro

un
dw

at
er

 E
le

va
tio

n 
(f

t, 
m

sl
)

George Air Corridor (2323 ft, msl)
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26S/39E-32L1 (2492 ft, msl)

Groundwater Elevation Hydrographs

Note: Spring 2020 groundwater level was not
measured in 26S/39E-32L1 due to COVID-19
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USBR 03 (2510 ft, msl)
27S/39E-11D1 - 27S/39E-11D3

Note: Inyo Well was dry in Spring 2020.
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27S/38E-23F1 - 25S/38E-23F4

Groundwater Elevation Hydrographs
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USBR-03 Water Level Record Correction 



W  A  T  E  R            R  E  S  O  U  R  C  E            E  N  G  I  N  E  E  R  S 

T E C H N I C A L  N O T E
785 Grand Avenue, Suite 202 • Carlsbad, California • 94901 

TEL: (760) 730-0701   FAX: (415) 457-1638   e-mail: stever@stetsonengineers.com 

February 10, 2021 
USBR-03 Water Level Record Correction 

USBR-03 was drilled in 1991 (USBR, 1993) as a multi-level nested well with three 2-inch 
piezometers screened at shallow, mid, and deep locations at different aquifer depths.  All three 
piezometers are in the same stovepipe completion above land surface.  Given the depth of these 
piezometers, the bottom is typically not confirmed during groundwater level measurements.  
During 2019 and 2020 monitoring and sampling activities, the depth of the shallow piezometer 
was measured and a discrepancy of historical data from the shallow and mid piezometers was 
noted.  This Technical Note serves as a summation of these observation and resolution of the 
discrepancy.   

USBR-03 is located southwest of Ridgecrest, east of Highway 395 and south of Bowman 
Road (27S/39E-11D).   The following table summarizes the March 1991 well completion data 
from the USBR 1993 report and current data in the KCWA database. 

USBR-03   PIEZOMETER CASING DEPTHS AND ELEVATIONS 
(USBR, 1933, VOL II  AND  KCWA) 

USBR 1993, Vol II KCWA GWMP 

Piezometer 
Total 

Depth2 

(ft bgs) 

Screen 
Interval2 

(ft bgs) 

Casing 
Stickup1 

TOC to 
TOP1

(feet) 

Elevation 
TOP1 

(feet) 

TOC 
Elevation3 

(ft) 

Land Surface 
Elevation3 

(ft) 

Shallow 670 650-670 medium .43 2511.43 2513.36 2510.4035 

Mid 1340 1320-1340 tall .39 2511.48 2513.32 2510.4035 

Deep 1870 1850-1870 short .64 2511.22 2513.11 2510.4035 

Notes:  
1. Data from USBR, 1993 Vol II, Appendix X, page 12 (attached) 
2. Data from KCWA (Feb 2021) and USBR, 1993 vol II (both attached).
3. Elevations are sourced from data information received from KCWA. 
ft bgs: feet below ground surface; TOC: top of casing;  TOP: top of piezometer 

Depth to water measurements were collected and casing stickup heights were confirmed 
during the first two years after installation in Volume 2, Attachment X of the 1993 USBR report.  
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USBR-03 Piezometers 

At that time, it was noted that the piezometer completion was related to: medium (shallow), tall 
(medium), and short (deep).  This arrangement is different from the other multi-level well 
completions within the basin where the tallest stickup casing height relates to the shallowest 
piezometer and the shortest casing height relates to the deepest piezometer.  The top of casing 
elevations of the mid and shallow piezometers are very close, only 0.04 feet different.   

KCWA has maintained groundwater level records for Indian Wells Valley of Spring and 
Fall measurements since April 1991 through present (2020). The water level records KCWA has 
collected are presented in the following depth to water hydrograph below, utilizing the naming 
convention on record.  

Starting in 2019, Stetson Engineers has begun conducting monitoring fieldwork at USBR-03 
in association with groundwater quality sampling and augmentation of groundwater level 
monitoring with pressure transducers and real-time telemetry equipment.  During the course of 
the work, Stetson has had the opportunity to collect additional water level measurements and 
verify piezometer depths.  Water level measurements collected by Stetson correlate closely with 
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USBR-03 Piezometers 

the KCWA measurements on record.  The following two field visit observations called attention 
to transposed piezometer naming.  

1) October 2019 – Stetson and sampling subcontractors attempted to conduct sampling
activities at USBR-03.  A diaphragm sampling pump/equipment was deployed down
the recognized ‘Mid’ piezometer and encountered what was thought to be an
obstruction at a depth of 647 feet below the top of well casing.  It is likely this
“obstruction” was the casing joint at the top of the screen interval.

2) June 2020 – Stetson personnel conducted a verification measurement of the total
depth of the piezometer casing recognized at USBR-03 Mid.  This measurement
resulted in a sounding depth of 670 feet below the top of the casing; the recognized
total depth of USBR-03 Shallow.

Based on these observations, the original USBR 1993 construction notes, and those water 
level measurements collected by Stetson, it is apparent that the piezometers previously 
recognized as Shallow and Mid, have been interchanged, possibly since the beginning of 
monitoring.  The following table lists the most recent KCWA water level measurements and 
those collected by Stetson.  The table shows that the piezometers measured by KCWA and 
Stetson have been the same.   

RECENT WATER LEVEL MEASUREMENTS 
USBR-03 SHALLOW & USBR-03 MID 

Recommended 
Revised 
Name 

Name on 
Record Date DTW at 

TOC (ft) Measurer 

USBR-03 
Shallow 

USBR-03 
Mid 

3/13/2019 367.70 KCWA 
10/8/2019 368.30 KCWA 

10/30/2019 369.49 Stetson 
4/30/2020 368.58 Searles 

7/1/2020 371.28 Stetson 
8/6/2020 371.85 Stetson 

10/13/2020 370.70 KCWA 
12/16/2020 370.59 Stetson 

USBR-03 
Mid 

USBR-03 
Shallow 

3/13/2019 363.00 KCWA 
10/8/2019 358.00 KCWA 

10/29/2019 361.22 Stetson 
4/30/2020 361.08 Searles 

10/13/2020 364.50 KCWA 
12/16/2020 365.34 Stetson 
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The following photograph shows the inside of USBR-03 well casing with notes for each 
piezometer.  The photograph shows the installed monitoring and telemetry equipment in verified 
USBR-03-Shallow.  

USBR-03-Shallow 
Casing elevation = 2513.32 ft 
Well Depth, June 2020 = 670 feet. 
Dec-2020 Depth to Water = 370.59 ft 
Formerly USBR-03-Mid 

USBR-03-Deep 
Casing elevation = 2513.11 ft 

USBR-03-Mid 
Casing elevation = 2513.36 ft 
Dec-2020 Depth to Water = 365.34 ft 
Formerly USBR-03-Shallow 
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USBR-03 Piezometers 

The origin of this error may have been immediately following well construction. The 
attached “Diagrammatic Completion and Well Data Summary Sheet” from (1) KCWA and (2) 
USBR 1993 show a discrepancy between shallow and mid-level water level measurements, 
where the measurements have been interchanged with each other.  The top of casing elevations 
of the mid and shallow piezometers are very close, only 0.04 feet different. Additionally, with 
the interchange, casing heights do not follow standard installation practices of installing shallow 
casings at higher stickup heights than deeper casings. 

Revisions to the water level data record, consist of interchanging well identifications, 
USBR-03 Mid and USBR-03 Shallow, for water level datasets maintained by KCWA, IWVGA 
Data Management System (IWVGSP.com), and State CASGEM database.  

REFERENCES 

USBR, 1993.  Indian Wells Valley Groundwater Project Technical Report Volume II, a 
cooperative effort among the Bureau of Reclamation, the Indian Wells Valley Water 
District, the North American Chemical Company, and the Naval Air Weapons Station; 
December 1993. 



Indian Wells Valley Groundwater Project 
Depth to Water Measurements 

All measurements on September 10, 1992, by Dennis Watt using (the 
old) 1000 foot "twin-lead" electric sounder. All measurements 
are in feet from the top of each 2 inch piezometer pipe. 

Well Piezometer Depth to Water 

BR-3 medium (shal) 
tall (med) 
short (deep) 

BR-1 tall (shal) 
next tall (sh/med) 
next short (dp/med) 
short (deep) 

BR-2 tall(blue) (shal) 
(yellow) (med) 
(red) (deep) 

BR-5 tall (shal) 
medium (med) 
short (deep) 

BR-10 tall (shal) 
next tall (sh/med) 
next short (dp/med) 
short (deep) 

BR-6 tall 
medium 
short 

NR-2 tall 
medium 
short 

NR-1 (red) 
(yellow) 
(white) 

(shal) 
(med) 
(deep) 

(shal) 
(med) 
(deep) 

(shal) 
(med) 
(deep) 

MW-32 tall (shal) 

BR-4 

next tall (sh/med) 
next short(dp/med) 
short (deep) 

SW Wells (SE Mon Well) 

328.03 
(310?) 
310.51 

185.33 
182.88 
187.38 
195.00 

276.14 
272.38 
281.48 

335.26 
342.21 
343.80 

307.63 
321.59 
362.35 
364.62 

163.85 
164.88 
149.30 

133.07 
141.08 
139.46 

95.18 
69.48 

101. 78 

241.93 
243.08 
241.92 
240.51 

264.51 

396.75 

TOC to TOP 

.43 

.39 

.64 

.12 

.25 

.36 

.39 

Elev TOP 
2511.43 
2511. 48 
2511.22 

2852.05 
2851. 91 
2851.80 
2851.77 

.20 2658.64 

.40 2658.44 

.42 2658.42 

.19 

.41 

.64 

.25 

.42 

.54 

.68 

2521.28 
2521.07 
2520.84 

2561.14 
2560.97 
2560.85 
2560.71 

.38 2353.75 

.70 2353.43 
1. 08 2353.05 

.32 2317.38 

.59 2317.11 

.79 2316.91 

.91 2271~67 

.33 2278.26 

.93 2267.65 

.31 

.42 

.50 

.64 

.27 

.... 2418.69 

.... 2418.58 

.... 2418.50 

.... 2418.36 

2377.20 

2582.82 

Comments 

Water Elev 
2183.40 
2201. 48 
2200.71 

2666.72 
2669.03 
2664.42 
2656.77 

2382.50 
2386.06 
2376.94 

2186.02 
2178.86 
2177.04 

2253.51 
2239.38 
2198.50 
2196.09 

2189.90 
2188.55 
2203.75 

2184.31 
2176.08 
2177.45 

2176.49 
2208.78 
2165.87 

2176.76 
2175.50 
2176.58 
2177.85 

2112.69 

2186.07 

USBR 1993 Vol II; Appendix X, page 12

rxfx
Rectangle

rxfx
Typewritten Text
USBR 1993, Vol 2 of 2; Appendix X, page 12

rxfx
Rectangle



Well Diagram Received 
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Well BR-3 Completion and Data 
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Attachment F 

Groundwater Storage Change - Thiessen Polygon Method



Land Aquifer
Thiessen
Polygon

State ID 
T/R-S

Basin
Area

Specific
Yield

Surface
(ft, msl)

Area
(Acres) 2015 2016 2017 2018 2019 2020 2015

-2016
2016
-2017

2017
-2018

2018
-2019

2019
-2020

WY
2016

WY
2017

WY
2018

WY
2019

WY
2020

TP-1 24S/38E-21A01 NW 0.21 2,559 11,675 315.5 315.6 316.5 316.9 318.0 319.6 -0.1 -0.9 -0.4 -1.1 -1.6 -245 -2,207 -981 -2,697 -3,923 -10,052
TP-2 24S/38E-19H NW 0.21 2,840 1 8.2 7.9 0.3 -60 -537 -239 -656 179 -1,312
TP-3 25S/38E-03B NW 0.21 2,456 4,655 284.8 285.7 286.3 286.7 288.1 289.5 -0.9 -0.6 -0.4 -1.4 -1.4 -880 -587 -391 -1,369 -1,369 -4,594
TP-4 25S/38E-12L01 NW 0.21 2,353 6,627 182.3 181.0 180.8 180.4 180.5 184.1 1.3 0.2 0.4 -0.1 -3.6 1,809 278 557 -139 -5,010 -2,505
TP-5 25S/38E-14Q01 NW 0.21 2,391 3,641 6 227.7 222.9 225.1 225.8 225.6 4.8 -2.2 -0.7 0.2 -2.3 3,670 -1,682 -535 153 -1,789 -184
TP-6 25S/38E-25J01 NW 0.21 2,277 4,192 111.2 114.2 115.7 114.6 115.4 112.7 -3.0 -1.5 1.1 -0.8 2.7 -2,641 -1,321 969 -704 2,377 -1,321
TP-7 25S/38E-34G01 NW 0.21 2,520 3,859 353.0 352.4 353.1 355.9 357.3 358.3 0.6 -0.7 -2.8 -1.4 -1.0 486 -567 -2,269 -1,135 -811 -4,295
TP-8 26S/38E-02R01 NW 0.21 2,398 3,511 6 231.9 232.9 233.3 234.5 236.4 -1.0 -0.4 -1.2 -1.9 -0.5 -737 -295 -885 -1,401 -339 -3,658
TP-10 26S/39E-20C02 NW 0.18 2,391 4,359 6 233.6 234.4 234.9 236.4 237.4 -0.8 -0.5 -1.5 -1.0 -0.6 -628 -392 -1,177 -785 -471 -3,452
TP-11 26S/38E-22B SW 0.21 2,666 3,350 6 426.3 426.5 430.5 430.6 426.6 -0.2 -4.0 -0.1 4.0 1.2 -141 -2,814 -70 2,814 865 654
TP-13 26S/39E-31R03 SW 0.08 2,500 5,119 5 355.6 356.0 356.5 357.7 359.1 -0.4 -0.5 -1.2 -1.4 -0.9 -164 -205 -491 -573 -369 -1,802
TP-14 27S/39E-08P02 SW 0.08 2,581 3,760 431.3 432.1 432.3 433.8 434.8 435.7 -0.8 -0.2 -1.5 -1.0 -0.9 -241 -60 -451 -301 -271 -1,324
TP-15 27S/39E-28L01 SW 0.08 2,820 10,847 289.4 289.4 288.8 288.8 288.2 288.6 0.0 0.6 0.0 0.6 -0.4 0 521 0 521 -347 694
TP-16 27S/39E-19E01 SW 0.08 2,639 3,474 203.8 204.0 203.9 204.3 204.1 204.0 -0.2 0.1 -0.4 0.2 0.1 -56 28 -111 56 28 -56
TP-35 26S/39E-26A03 SE 0.18 2,377 2,690 251.0 252.2 251.4 252.5 252.4 253.8 -1.2 0.8 -1.1 0.1 -1.4 -581 387 -533 48 -678 -1,356
TP-36 26S/39E-34C01 SE 0.08 2,451 3,713 6 294.3 294.8 295.1 297.3 298.0 -0.5 -0.3 -2.2 -0.7 -0.7 -149 -89 -654 -208 -214 -1,313
TP-37 27S/39E-11D01 SE 0.08 2,510 7,907 354.7 358.9 358.7 359.7 360.0 358.1 -4.2 0.2 -1.0 -0.3 1.9 -2,657 127 -633 -190 1,202 -2,151
TP-38 27S/40E-06F01 SE 0.08 2,407 8,376 6 324.7 322.6 323.5 322.4 322.1 2.1 -0.9 1.1 0.3 0.8 1,407 -603 737 201 563 2,305
TP-40 26S/40E-28J01 SE 0.21 2,291 4,048 134.0 133.9 134.6 134.7 135.3 133.3 0.1 -0.7 -0.1 -0.6 2.0 85 -595 -85 -510 1,700 595
TP-41 27S/40E-01K02 SE 0.21 2,323 10,631 160.5 160.3 160.5 161.4 162.1 161.6 0.2 -0.2 -0.9 -0.7 0.5 447 -447 -2,009 -1,563 1,116 -2,456
TP-9 26S/39E-08F NVY 0.21 2,319 3,721 160.0 161.3 162.0 163.4 164.5 165.5 -1.3 -0.7 -1.4 -1.1 -1.0 -1,016 -547 -1,094 -860 -781 -4,298

TP-22 24S/40E-21K02 NVY 0.21 36,916 2 52.3 52.0 0.3 -1,551 -1,551 -1,551 -2,326 2,326 -4,652
TP-23 24S/39E-34D01 NVY 0.21 2,227 13,194 3 46.6 46.9 46.9 -0.3 0.0 -554 -554 -554 -831 0 -2,494
TP-24 25S/39E-12R01 NVY 0.21 2,202 10,162 23.3 23.5 23.7 23.9 24.2 24.5 -0.2 -0.2 -0.2 -0.3 -0.3 -427 -427 -427 -640 -640 -2,561
TP-25 25S/41E-18R01 NVY 0.21 2,003 13,523 22.1 22.0 21.9 22.2 22.1 21.5 0.1 0.1 -0.3 0.1 0.6 284 284 -852 284 1,704 1,704
TP-26 25S/40E-30E01 NVY 0.21 2,191 5,445 13.6 13.7 13.7 14.0 14.2 14.4 -0.1 0.0 -0.3 -0.2 -0.2 -114 0 -343 -229 -229 -915
TP-27 25S/39E-28P01 NVY 0.21 2,229 7,615 47.7 45.5 40.5 40.7 39.4 50.2 2.2 5.0 -0.2 1.3 -10.8 3,518 7,995 -320 2,079 -17,270 -3,998
TP-28 26S/39E-11E01 NVY 0.21 2,307 4,642 131.8 132.6 133.0 133.8 134.4 135.6 -0.8 -0.4 -0.8 -0.6 -1.2 -780 -390 -780 -585 -1,170 -3,704
TP-29 26S/39E-01A01 NVY 0.21 2,218 3,308 47.2 47.7 47.7 48.1 48.2 44.0 -0.5 0.0 -0.4 -0.1 4.2 -347 0 -278 -70 2,918 2,223
TP-30 25S/40E-31P NVY 0.21 2,192 3,581 20.3 20.3 20.0 20.5 20.5 19.5 0.0 0.3 -0.5 0.0 1.0 0 226 -376 0 752 602
TP-31 26S/40E-12C NVY 0.21 2,166 9,875 4.3 4.6 4.1 4.7 4.3 5.7 -0.3 0.5 -0.6 0.4 -1.4 -622 1,037 -1,244 830 -2,903 -2,903
TP-32 26S/40E-22H03 NVY 0.21 2,228 4,338 31.2 31.8 32.1 32.8 33.2 33.3 -0.6 -0.3 -0.7 -0.4 -0.1 -547 -273 -638 -364 -91 -1,913
TP-33 26S/40E-21K03 NVY 0.21 2,267 3,065 102.8 101.7 101.2 103.1 101.9 100.0 1.1 0.5 -1.9 1.2 1.9 708 322 -1,223 772 1,223 1,802
TP-34 26S/39E-13R03 NVY 0.21 2,319 2,662 149.7 150.0 150.5 150.8 151.2 151.9 -0.3 -0.5 -0.3 -0.4 -0.7 -168 -280 -168 -224 -391 -1,230
TP-39 26S/40E-17Q01 NVY 0.21 2,278 6,769 4 145.9 146.1 146.0 143.3 -0.2 0.1 2.7 -426 -711 -284 142 3,838 2,559
TP-12 27S/38E-02C01 EP 0.21 2,655 4,116 282.2 282.4 281.9 282.9 282.9 281.9 -0.2 0.5 -1.0 0.0 1.0 -173 432 -864 0 864 259
TP-17 27S/38E-23F01 EP 0.21 2,851 3,475 183.4 183.4 183.3 183.3 182.8 182.8 0.0 0.1 0.0 0.5 0.0 0 73 0 365 0 438
TP-18 27S/38E-09C01 EP 0.21 3,070 4,533 381.2 380.8 380.7 381.3 381.1 381.3 0.4 0.1 -0.6 0.2 -0.2 381 95 -571 190 -190 -95
TP-19 27S/38E-21L01 EP 0.21 3,024 10,409 361.3 361.5 360.9 360.9 358.4 357.9 -0.2 0.6 0.0 2.5 0.5 -437 1,312 0 5,465 1,093 7,432
TP-20 28S/38E-18F01 EP 0.21 3,027 31,788 212.3 211.6 211.3 211.7 210.9 210.9 0.7 0.3 -0.4 0.8 0.0 4,673 2,003 -2,670 5,340 0 9,346
TP-21 28S/38E-18R EP 0.21 3,017 12,317 197.3 197.2 197.0 196.4 196.8 196.8 0.1 0.2 0.6 -0.4 0.0 259 517 1,552 -1,035 0 1,293

red: field measurement not available, estimated from hydrograph through Oct 2020 red: calculated using nearby well's dtw change

Totals:
IWV Main Basin -3,316 -5,927 -19,382 -10,459 -18,274 -57,358

El Paso Sub-area 4,702 4,432 -2,554 10,326 1,767 18,673
Total 1,387 -1,495 -21,936 -133 -16,508 -38,685

Attachment F 
INDIAN WELLS VALLEY GROUNDWATER BASIN

GROUNDWATER STORAGE CHANGE, WY 2016 to 2020

5-year
Cumulative

Change

Spring Depth to Water (Feet) Change in Depth (Feet) Annual Change in Storage (Acre-Feet)
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Notes:
Specific Yield values souced from Appendix 3-H GSP Model Documentation Appendix

Spring groundwater levels measured by Kern County Water Agency for Indian Wells Valley.

1- Well 24S/38E-19H was added to the monitoring program in Spring 2019.  The DTW change from 2016 - 2019 for TP-1 was estimated to be equal to TP-2.

2- Well 24S/40E-21K02 was added to the monitoring program in Spring 2019.  The DTW change from 2016 - 2019 for TP-22 was estimated to be equal to TP-24.

3- Well 24S/39E-34D01 was added to the monitoring program in Spring 2019.  The DTW change from 2016 - 2018 for TP-23 was estimated to be equal to TP-24.

4- Well 26S/40E-17Q01 was added to the monitoring program in Spring 2017.  The DTW change from 2016 - 2017 for TP-39 was estimated to be equal to TP-34.

• TP-5:  well 25S/38E-14A used in place of 25S/38E-14Q01 • TP-8:  WelIntel well (MS's Well) used in place of 26S/38E-02R01
• TP-10:  WelIntel well (SZ's Well) used in place of 26S/39E-20C02 • TP-11:  WelIntel well (West Well) used in place of 26S/38E-22B
• TP-36:  WelIntel well (GH's Well) used in place of 26S/39E-34C01 • TP-38:  WelIntel well (Well #2) used in place of 27S/40E-06F01

5-  Due to COVID-19, Spring 2020 groundwater levels were unable to be measured at 12 wells used for the annual groundwater storage calculation.  
     11 of the 12 wells with missing spring GWLs were able to 1)  be replaced with an alternate well from the polygon or 2) estimated from the hydrograph. 
     TP-13 had no alternate well available with Fall 2020 GWLs for hydrograph estimate, so DTW change from 2019 - 2020 was set equal to TP-14.

6- Due to COVID-19, Spring 2020 groundwater levels were unable to be measured at 12 wells used for the annual groundwater storage calculation.  
     The DTW change from spring 2019 to spring 2020 was calculated using alternate wells located in 6 polygons 
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Attachment G 

Estimated WY 2020 Groundwater Production



Attachment G  : WY 2020 Groundwater Production Estimate

Water Use
Sector (DWR) Water User

note (AFY) note (AFY) note (AFY)
Urban IWVWD 2 6,518 1 6,290 1 6,290
Urban City/County 2 425 1 219 1 219
Industrial Searles Valley Minerals 2 2,907 1 2,818 1 2,818
Other ‐ Federal U.S. Navy 2 2,041 1 ‐‐ 6 1,410
Agriculture Meadowbrook Farms 2 12,303 1 4,431 1 4,431
Agriculture Mojave Pistachio 2 6,054 1 3,535 1 3,535
Agriculture Simmons Farm 2 931 1 327 1 327
Agriculture Sierra Shadows 2 765 1, 3 83 1, 5 391
Agriculture Quist Farms 2 674 1 643 1 643
Agriculture Other Small Ag 2 901 1, 3, 4 455 5, 7 525
Other ‐ Co‐Ops/Mutuals Co‐Ops/Mutual 2 544 1, 3, 4 553 8 573
Other ‐ Domestic Domestic 2 832 1 ‐‐ 2 832

34,896 19,354 21,994
Notes:

1  Reported data for Pump Fee. 

2  Estimated from GSP 'No Action' Baseline analysis.

3 Missing some monthly data. Partial year reported.

4 Missing data. Not all Co‐Ops, Mutuals, and agricultural pumpers report. 

5 Missing monthly data estimated using other reported data. 

6 Data provided by Navy in email to Stetson Engineers Inc dated February 22, 2021.
7 Compiled from best available data source including reported data from pump fee, baseline analysis, and other reported data. Includes additional 70 acre‐feet to estimate additional 
unreported agricultural pumping. 

8 Compiled from best available data source including reported data from pump fee, baseline analysis, and other reported data. Includes additional 20 acre‐feet to estimate additional 
unreported mutual and co‐op pumping.

Estimated Groundwater
Pumping

WY 2019‐20
No Action
Baseline WY 2019‐20

Pumping
Reported Groundwater


