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1.0 INTRODUCTION 

The Truckee Meadows Water Authority’s (TMWA) Aquifer-Storage and Recovery program 
(ASR) injects treated surface water into the groundwater aquifer of the Truckee Meadows 
hydrographic basin in conformance with provisions set out by the Nevada Division of Water 
Resources (NDWR) and the Nevada Division of Environmental Protection (NDEP).  On October 
19, 2006, NDWR issued Permit No R-16 authorizing TMWA to annually inject up to 7,000 acre-
feet of treated water into 23 wells located within the Truckee Meadows hydrographic basin. The 
corresponding water quality permit is NDEP Permit No. UNEV92200.  The permits require 
TMWA to submit semi-annual and annual reports by summarizing injection activities including 
water quality, water levels, and injected and extracted volumes for the first half of the year and 
for the whole year.  This report covers the period between January 1 and June 30, 2009. 

Figure 1 shows the location of TMWA’s wells in the Truckee Meadows hydrographic basin 
where recharge occurred during the first half of 2009. 

TMWA’s ASR in the Truckee Meadows basin has grown from 81 acre-feet of treated surface 
water injected in 1993 to 18,587 acre-feet cumulative total as of June 30, 2009 (Table 1).  During 
the first half of 2009 alone, TMWA injected 1,003 acre-feet of treated water into the Truckee 
Meadows basin aquifer. 

Table 2A is the summary of the monthly recharge at each of TMWA’s wells.  Table 2B 
summarizes amount of water pumped monthly from each of the injection wells.  During the first 
half of 2009, only 184 acre-feet of water were pumped from the injection wells. Charts of hourly 
average water levels, injection and extraction rates, and historical water level hydrographs for 
each recharged well and its respective monitoring wells are shown in the discussion text on each 
well.  Table 3 shows the average, maximum, and minimum monthly injection rates for each well. 

Water quality information is contained in the last section of the report. 
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Figure 1.  Well Locations, Truckee Meadows Basin 
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Table 1.  Annual Injection in Acre-feet 
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Table 2A.  Monthly Recharge by Well, Truckee Meadows Basin, First Half 2009 

WELL JAN FEB MAR APR MAY JUNE
MG AF

 ----a---- -b---- --c---- -d---- --e----  ----f----  ----g----  ----h---- 
4th 12 9 10 3 0 0 35 107
View 14 8 0 0 0 0 22 68
Sparks Avenue 3 0 0 0 0 0 4 11
Lakeside 16 14 16 4 0 0 50 154
Holcomb 5 4 0 0 0 0 9 27
21st 10 6 9 2 0 0 27 84
Reno High 15 14 14 4 0 0 47 144
El Rancho 6 1 0 0 0 0 7 22
Hunter Lake 20 18 20 5 0 0 64 197
Glen Hare 11 4 0 0 0 0 15 46
Galletti 14 13 14 4 0 0 45 138

 ------ ------  ------ ------  ------  ------  ------  ------ 
Total Recharge 128 91 84 22 0 0 325 1003

TOTAL RECHARGE

 

 

Table 2B.  Monthly Production by Recharged Well, Truckee Meadows Basin,  
First Half 2009 

WELL JAN FEB MAR APR MAY JUNE
MG AF

 ----a---- -b---- --c---- -d---- --e----  ----f----  ----g----  ----h---- 
4th 0 0 0 0 0 0 0 0
View 0 0 0 22 0 0 22 68
Sparks Avenue 0 0 0 0 0 0 0 0
Lakeside 0 0 0 0 4 4 8 25
Holcomb 0 0 0 0 0 0 0 0
21st 0 0 0 17 2 0 19 59
Reno High 0 0 0 0 0 0 0 0
El Rancho 0 0 0 10 1 0 10 32
Hunter Lake 0 0 0 0 0 0 0 0
Glen Hare 0 0 0 0 0 0 0 0
Galletti 0 0 0 0 0 0 0 0

 ------ ------  ------ ------  ------  ------  ------  ------ 
Total Production 0 0 0 49 7 4 60 184

TOTAL PRODUCTION
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Table 3.  Average, Highest and Lowest Injection Rates (gpm), by Well and Month – 1st 
2009 
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1.1 Lakeside Well 
The Lakeside Well is located in the southeast quarter of the northeast quarter of Section 35, 
Township 19.  TMWA injected a total of 154 acre-feet (50 MG) of treated surface water into the 
groundwater aquifer at the Lakeside Well during first half of 2009 (see Tables 1 and 2A, and 
Figure 2A).  A total of 25 acre-feet (8 MG) of water were pumped from the Lakeside well during 
the same period (see Table 2B).  The monthly average, highest and lowest injection rates for 
Lakeside Well as well as other recharged wells are shown in Table 3. 

Hourly average flow rates and water levels during injection and pumping for the reporting period 
are shown in Figure 2A.  Historical monthly water level readings for Lakeside Well are shown in 
Figure 2B.  . 

A domestic well located at the Bartley Ranch is the monitoring well for the Lakeside Well; its 
historical monthly water levels are shown in Figure 3.  Water levels in Bartley Ranch well follow 
the same trend as in Lakeside, rising during recharge and dropping during pumping.  The general 
water level in this well has risen by about 40 feet since injection commenced in 1993.  This is a 
positive effect to the aquifer around Lakeside Well.  The trend has remained the same since 
recharge commenced in 1993.  
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Figure 2A.  Lakeside Well - Mean Hourly Water Levels and Flow Rates, First Half 2009 
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Figure 2B.  Lakeside Well, Historical Water Level Elevations 
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Figure 3.  Bartley Ranch, Historical Water Level Elevations 
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1.2 View Street Well 
TMWA’s View Street Well is centrally located in the Truckee Meadows, specifically in the 
northeast quadrant of the I-80 and US 395 junction, adjacent to I-80. 

TMWA injected 68 acre-feet (22 MG) of treated surface water into the groundwater aquifer at 
the View Street Well during the first half of 2009 (Tables 1 and 2A, and Figure 4A).  The well 
was recharged in January and February only because maintenance work that had to be done on 
the well.  During the same period, the same amount of water, 68 acre-feet (22 MG) of water were 
pumped from View Street well (Table 2B).  The monthly average, highest and lowest injection 
rates are shown in Table 3.  Historical monthly water level readings for View Street Well are 
shown in Figure 4B.   

The hydrographs for the injection/production well as well as those for the shallow and deep 
monitoring wells are shown in Figure 5.  It can be seen from the figure that water levels between 
the injection well and the monitoring wells during injection period are between 30 and 40 feet.  
During static conditions, water levels in the three wells are almost the same.  This indicates that 
during injection, water forms a mound around the injection well but does not cause similar 
magnitude of groundwater rise in its immediate vicinity. 
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Figure 4A.  View Street Well - Mean Hourly Water Levels and Flow Rates,, First Half 2009 
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Figure 4B.  View Street Production and Monitoring Wells - Water Level Elevations 
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Figure 5.  View Street Production and Monitoring Wells, Water Levels 
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1.3 El Rancho Well 
TMWA’s El Rancho Well is centrally located in the Truckee Meadows, specifically in the 
northeast quarter of the southeast quarter of Section 6, Township 19 North, Range 20 East. 

TMWA injected a total of 22 acre-feet (7 MG) of treated surface water into the groundwater 
aquifer at the El Rancho Well during the first half of 2009 (see Tables 1 and 2A, and Figure 6B).  
During the same period, 32 acre-feet (10 MG) of water were pumped from El Rancho well (see 
Table 2B).  The monthly average, highest and lowest injection rates are shown in Table 3. 

Historical monthly water level readings for El Rancho Well are shown in Figure 6B.  The 
hydrographs for the injection/production well as well as those for the shallow and deep 
monitoring wells are shown in Figure 7.  It can be seen from the figure that water levels between 
the injection well and the monitoring well during injection period are about 36 feet.  During 
static conditions, water levels in the three wells are almost the same.  This indicates that during 
injection, water forms a mound around the injection well but does not cause similar magnitude of 
groundwater rise in its immediate vicinity. 
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Figure 6A.  El Rancho Drive Well - Hourly Water Levels and Flow Rates – 1st Half 2008 
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Figure 6B.  El Rancho Drive Production and Monitoring Wells, Water Level Elevations 
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Figure 7.  El Rancho Drive Injection and Monitoring Wells - Water Levels 



Truckee Meadows Water Authority  July 2009 

Truckee Meadows Basin - First Half 2009 ASR Report Page 15 

1.4 Reno High Well 
Reno High Well is located on Idlewild Drive, north and adjacent to Reno High School.   

TMWA injected a total of 144 acre-feet (47 MG) of treated surface water into the groundwater 
aquifer at the Reno High Well during the first half of 2009 (see Tables 1 and 2A, and Figure 8A).  
During the same period, Reno High Well was not pumped (see Table 2B).  The monthly average, 
highest and lowest injection rates are shown in Table 3. 

Historical monthly water level readings for Reno High Well are shown in Figure 8B. 

The water levels for the injection/production well as well as those for the shallow and deep 
monitoring wells are shown in Figure 9.  It can be seen from the figure that water levels between 
the injection well and the monitoring wells during injection period are only 9 feet.  During static 
conditions, water levels in the three wells are almost the same.  This indicates that during 
injection, water forms a mound around the injection well but does not cause similar magnitude of 
groundwater rise in its immediate vicinity. 
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Figure 8A.  Reno High Well - Mean Hourly Water Levels and Flow Rates, First Half 2009 
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Figure 8B. Reno High Production and Monitoring Wells, Water Level Elevations 
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Figure 9.  Reno High Injection and Monitoring Wells, Water Levels 
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1.5 4th Street Well 
The 4th Street Well is located in the northeast quarter of northeast quarter of Section 12, 
Township 19N, Range 19E, in Washoe County, Nevada, at the northeast corner of East 4th Street 
and Threlkel Street.  The 4th Street Well was one of the first wells to be recharged in 1993, but 
injection was discontinued because of its proximity to wells containing PCE.  Recharge of the 
well was resumed during 2001 in cooperation with Washoe County Water Department Resources 
Department, which is supervising remediation of PCE near this well. 

TMWA injected 107 acre-feet (35 MG) of treated surface water into the groundwater aquifer at 
the 4th Street Well during the first half of 2009 (see Tables 1 and 2A, and Figure 10A).  During 
the same period, 4th Street Well was not pumped (see Table 2B).  The monthly average, highest 
and lowest injection rates are shown in Table 3. 

Figure 10A shows water levels and injection rates for 4th Street Well during the first half of 
2009.  Historical monthly water level readings for 4th Street well are shown in Figure 10B. 

The hydrographs for the injection/production well as well as those for the shallow and deep 
monitoring wells are shown in Figure 11.  It can be seen from the figure that water levels when 
the well is being injected are 16 feet higher in the injection well than in the shallow monitoring 
wells.  During static conditions and pumping, water levels in all the wells are almost the same. 
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Figure 10A.  4th Street Well - Mean Hourly Water Levels and Injection Rates – 1st  2009 
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Figure 10B.  4th Street Production and Monitoring Wells, Historical Water Level Elevations 
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Figure 11.  4th Street Injection and Monitoring Wells, Water Levels 
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1.6 21st Street Well 
The 21st Street Well is located in the northeast quarter of southeast quarter of Section 7, 
Township 19N, Range 20E, or at a point from which the east quarter corner of said Section 7 
bears north 21 41’00” east, a distance of 945.0 feet, in Washoe County, Nevada. 

TMWA injected a total of 84 acre-feet (27 MG) of treated surface water into the groundwater 
aquifer at the 21st Street Well during the first half of 2009 (see Tables 1 and 2A, and Figure 
12A).  During the same period, 59 acre-feet (619 MG) of water were pumped from this well (see 
Table 2B).  The monthly average, highest and lowest injection rates are shown in Table 3. 

Figure 12A shows water levels, injection and extraction rates for 21st Street Well.  Historical 
monthly water level readings for 21st Street Well are shown in Figure 12B. 

The hydrographs for the 21st Street Well and its three monitoring wells are shown in Figure 13.  
The old monitoring well is near the bank of Truckee River and shows seasonal variations in 
water levels unrelated to injection/extraction activities at 21st Street Well.  The shallow 
monitoring well near the injection well is drilled to 60 feet and shows no water level changes due 
to injection and pumping in the 21st Street Well.  Water levels in the deep monitoring well which 
is screened in the same interval as the injection well show the same variations as in the injection 
well.  The water levels in the injection/production well are higher than the deep monitoring on by 
nearly 10 feet during recharge.  During pumping period, the water levels in the 
injection/production well are 40 to 50 feet lower than in the deep monitoring well.  The water 
levels in the two wells are similar during non-pumping or non-injection periods. 
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Figure 12A.  21st Street Well - Mean Hourly Water Levels and Flow Rates, First Half 2009 
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Figure 12B.  21st Street Production and Monitoring Wells, Historical Water Level Elevations 
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Figure 13.  21st Street Injection and Monitoring Wells, Water Levels 
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1.7 Galletti Way Well 
Galletti Way Well is located in northwest quarter of southeast quarter of Section 7, Township 
19N, Range 20E, or at a point which bears south 85 0’0” west from the east quarter corner of 
said Section 7, a distance of 1572.6 feet, in Washoe County. 

TMWA injected a total of 138 acre-feet (45 MG) of treated surface water into the groundwater 
aquifer at the Galletti Way Well during the first half of 2009 (see Tables 1 and 2A, and Figure 
14A).  Galletti Way Well was not pumped during the first half of 2009 (Table 2B).  The monthly 
average, highest and lowest injection rates are shown in Table 3. 

Galletti Way monitoring well was used as the monitoring well for the Galletti Way 
production/injection well.  Water level elevations for the Galletti Way injection and monitoring 
wells are shown in Figure 14B.  In this figure, water level elevations for the injection well are 
divided into those during static, injection and pumping conditions.  Figure 15 shows actual water 
levels in the two wells.  The chart shows that the production/injection well’s water levels are on 
the average 47 feet lower than the monitoring well ones during pumping.  During injection, 
water levels in the injection well are on the average higher than those of the monitoring well by 
10 feet.  During non-pumping and non-injection periods, the water levels in the two wells are 
virtually similar.  This indicates that during pumping, the cone of depression around the 
production well does not spread out very far but during injection, the mound spreads out to the 
monitoring well.  This shows that the two wells are in communication and the aquifer around 
Galletti Way Well is permeable. 
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Figure 14A.  Galletti Way Well - Mean Hourly Water Levels and injection Rates, 1st  2009 
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Figure 14B.  Galletti Way Production and Monitoring Wells, Water Level Elevations 
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Figure 15.  Galletti Way Production and Monitoring Wells, Historical Water Levels 
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1.8 Hunter Lake Well 
The Hunter Lake Well is located on the Hunter Lake Elementary School property, in Reno, 
Nevada, at the southwest corner of California Avenue and Hunter Lake Drive.  

TMWA injected a total of 197 acre-feet (64 MG) of treated surface water into the groundwater 
aquifer at the Hunter Lake Well during the first 2009 (see Tables 1 and 2A, and Figure 16A).  
Hunter Lake Well was pumped during the first half of 2009 (Table 2B).  The monthly average, 
highest and lowest injection rates are shown in Table 3. 

Historical water levels from monthly water level readings for Hunter Lake well and its 
monitoring well are shown in Figure 16b. 
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Figure 16A.  Hunter Lake Well – Water Levels and Injection Rates, 1st Half 2009 
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Figure 16B.  Hunter Lake Injection and Monitoring Wells - Water Level Elevations` 
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1.9 Glen Hare Well 
Glenn Hare Well is located in the NW ¼ of NE ¼ of Section 15, T.19N., R.19E., M.D.B.& M., 
or at a point from which the NE corner of said Section 15 bears North 20 31’00” East, a distance 
of 2502.35 feet, in Washoe County. 

TMWA injected a total of 46 acre-feet (15 MG) of treated surface water into the groundwater 
aquifer at the Glen Hare Well during the first half of 2009 (see Tables 1 and 2A, and Figure 
17A).  During the same period, the well was not pumped (Table 2B).  The monthly average, 
highest and lowest injection rates in Table 3. 

Glen Hare monitoring well was used as the monitoring well for the Glen Hare 
production/injection well.  Water level Elevations for the Glen Hare injection and monitoring 
wells are shown in Figure 17B while water levels for the two wells are shown in Figure 18.  
Water levels in the monitoring well have the same trend as the production well which indicates 
that the two wells are in communication. 
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Figure 17A.  Glen Hare Well – Water Levels and Injection Rates, 1st Half 2009 
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Figure 17B.  Glen Hare Injection and Monitoring Wells - Water Level Elevations 
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Figure 18.  Glen Hare Injection and Monitoring Wells - Water Levels 
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1.10 Holcomb Lane Well 
Holcomb Lane Well is located at SE 1/4 SW 1/4 of Section 35, T.19N. R.19E, M.D.B.& M., or 
at a point from which the SW corner of said Section 35 bears South 68 08’20” West, a distance 
of 2258.30 feet, in Washoe County, Nevada. 

TMWA injected a total of 27 acre-feet (9 MG) of treated surface water into the groundwater 
aquifer at the Holcomb Lane Well during the first half of 2009 (see Tables 1 and 2A, and Figure 
19A).  During the same period, the well was not pumped (Table 2B).  The monthly average, 
highest and lowest injection rates are shown in Table 3. 

Holcomb Lane monitoring well was used as the monitoring well for the Holcomb Lane 
production/injection well.  Water level Elevations for the Holcomb Lane injection and 
monitoring wells are shown in Figure 19B.  Water levels in the monitoring well have the same 
trend as the production well which indicates that the two wells are in communication. 
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Figure 19A.  Holcomb Lane Well – Water Levels and Injection Rates, 1st Half 2009 
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Figure 19B.  Holcomb Lane Injection and Monitoring Wells - Water Level Elevations 



Truckee Meadows Water Authority  July 2009 

Truckee Meadows Basin - First Half 2009 ASR Report Page 34 

1.11 Sparks Avenue Well 
Sparks Ave Well is located in the NE ¼ NW ¼ of Section 8, T. 19N., R. 20E., M.D.B.&M., or at 
a point from which the North ¼ corner of said Section 8 bears North 03° 01’ 25” East, a distance 
of 549.76 feet, in Washoe County, Nevada. 

Sparks Avenue well has long been equipped for recharge but never recharged because it used to 
overflow.  Last year, TMWA personnel experimented on controlled injection rates while 
monitoring the water level rise and were able to maintain injection rates of 78 gpm with water 
levels around 10 feet below ground surface (bgs).  TMWA injected a total of 11 acre-feet (4 MG) 
of treated surface water into the groundwater aquifer at the Sparks Avenue Well in January and 
February of 2009 (see Tables 1 and 2A, and Figure 20A).  The well was not pumped during the 
first half of 2009 (Table 2B).  The monthly, average highest and lowest injection rates are shown 
in Table 3.  The historical water level elevations of the Sparks Avenue well and its monitoring 
wells belonging to Central Truckee Meadows Remediation District (CTMRD) are shown in 
Figure 20B. 



Truckee Meadows Water Authority  July 2009 

Truckee Meadows Basin - First Half 2009 ASR Report Page 35 

60

65

70

75

80

85

90

Dec-08 Jan-09 Feb-09 Feb-09 Mar-09 Apr-09 Apr-09 May-09 Jun-09 Jun-09

Fl
ow

 R
at

e,
 g

pm

-30

-25

-20

-15

-10

-5

W
at

er
 L

ev
el

, f
ee

t

Pumping Rate, gpm Injection Rate, gpm Water Level, ft
 

Figure 20A.  Sparks Avenue Well – Water Levels and Injection Rates, 1st Half 2009 
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Figure 20B.  Sparks Avenue Well and Monitoring Wells - Water Level Elevations 
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2.0 WATER QUALITY 

Tables 4 through 7 show the water quality results of the injected system water for the first 
quarter of 2008 at the injection well for each of the four zones (see Figure 1 for zone locations). 

Tables 8 through 11 show the extracted water quality results from the injection wells for three of 
the four sampling zones for the second quarter of 2009.  Wells in Zone 1 (Glen Hare, Hunter 
Lake, Reno High and Swope School) were not pumped during the second quarter of 2009. 

The chemistry of the extracted water meets the Nevada State Drinking Water Standards and does 
not show any adverse effects to the aquifer water quality from recharge activities.  In addition to 
improving the water quantity of the basin, the chemistry results are a secondary yet positive 
benefit of TMWA’s ASR program to the Truckee Meadows basin aquifer. 

Tables 12 and 13 show Disinfection By-Products (DBPs) concentrations in the system water 
during the first and second quarters of 2009.  As indicated at the bottom of Tables 12 and 13 the 
system water running annual average concentration for TTHM is 27.2 μg/L and for HAA5 is 
18.2 μg/L.  These values are below the 100 μg/L and 60 μg/L Maximum Contaminant Limit 
(MCL) for TTHM and HAA5, respectively 

Total Coliform reports from representative sampling points of the distribution system within 
each Zone for the first half of 2009 are given in Tables 14.  All values are within drinking water 
levels and Total Coliforms are absent at all the sampling points.  Residual chlorine from all the 
system water sampling points varies between 0.6 and 0.9 mg/L.  The system water meets the 
required drinking water standards. 
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Table 4.  Zone 1: Injected Water Chemistry, Hunter Lake Well, First Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed Method Number Reporting Limit 

(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 48 3/24/09 1225 3/25/09 2320B 1 DA --

Aluminum Al 0.032 3/24/09 1225 4/24/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 3/24/09 1225 4/24/09 200.8 0.001 MNS 0.006

Arsenic As 0.00087 3/24/09 1225 3/25/09 200.8 0.0001 MNS 0.01

Barium Ba 0.022 3/24/09 1225 4/24/09 200.8 0.001 MNS 2

Calcium Ca 12.0 3/24/09 1225 3/25/09 3500-Ca-D 0.5 DA --

Chloride Cl 10.7 3/24/09 1225 3/25/09 300.0 2.0 Wetlab 400

Chromium Cr <0.001 3/24/09 1225 4/24/09 200.8 0.001 MNS 0.1

Color Color units <2 3/24/09 1225 3/25/09 2120B 2 DA 15

Copper Cu <0.005 3/24/09 1225 4/24/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 10.41 3/24/09 1225 3/24/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 158 3/24/09 1225 3/25/09 2510B N/A DA --

Fluoride F <0.2 3/24/09 1225 3/25/09 300.0 0.20 Wetlab 4

Hardness mg/L as CaCO3 47 3/24/09 1225 3/25/09 2340C 1 DA --

Iron Fe <0.010 3/24/09 1225 4/6/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 3/24/09 1225 4/24/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.1 3/24/09 1225 3/25/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0042 3/24/09 1225 3/25/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 3/24/09 1225 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 3/24/09 1225 4/24/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 3/24/09 1225 3/25/09 300.0 0.3 Wetlab 10

Nitrite as Nitrogen NO2-N <0.2 3/24/09 1225 3/25/09 300.0 0.2 Wetlab 1

pH Value 7.92 3/24/09 1225 3/24/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.2 3/24/09 1225 4/6/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 102 3/24/09 1225 3/25/09 2540C 5 DA 1000

Sodium Na 13 3/24/09 1225 4/6/09 200.7 0.50 Wetlab --

Sulfate SO4 10.4 3/24/09 1225 3/25/09 300.0 4 Wetlab 500

Total Suspended Solids TSS <5 3/24/09 1225 3/25/09 160.2 5 DA --

Temperature oC 8.1 3/24/09 1225 3/24/09 2550B N/A WR --

Zinc Zn <0.005 3/24/09 1225 4/24/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected

 

NOTE:  Zone 1 includes Glen Hare, Hunter Lake, Reno High School and Swope Middle School 
Wells. 
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Table 5.  Zone 2: Injected Water Chemistry, View Street Well, First Quarter 2009 

Constituent Symbol Result (ppm)* Date Sampled Time 
Sampled

Date 
Analyzed Method Number Reporting Limit 

(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 48 3/24/09 1300 3/25/09 2320B 1 DA --

Aluminum Al 0.016 3/24/09 1300 4/24/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 3/24/09 1300 4/24/09 200.8 0.001 MNS 0.006

Arsenic As 0.00080 3/24/09 1300 3/25/09 200.8 0.0001 MNS 0.01

Barium Ba 0.021 3/24/09 1300 4/24/09 200.8 0.001 MNS 2

Calcium Ca 12.0 3/24/09 1300 3/25/09 3500-Ca-D 0.5 DA --

Chloride Cl 11.1 3/24/09 1300 3/25/09 300.0 2 MNS 400

Chromium Cr <0.001 3/24/09 1300 4/24/09 200.8 0.001 MNS 0.1

Color Color units <2 3/24/09 1300 3/25/09 2120B 2 DA 15

Copper Cu <0.005 3/24/09 1300 4/24/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 10.23 3/24/09 1300 3/4/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 160 3/24/09 1300 3/25/09 2510B N/A DA --

Fluoride F <0.2 3/24/09 1300 3/25/09 300.0 0.2 MNS 4

Hardness mg/L as CaCO3 49.0 3/24/09 1300 3/25/09 2340C 1 DA --

Iron Fe <0.010 3/24/09 1300 4/6/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 3/24/09 1300 4/24/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.6 3/24/09 1300 3/25/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0025 3/24/09 1300 3/25/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 3/24/09 1300 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 3/24/09 1300 4/24/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <.3 3/24/09 1300 3/25/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <.2 3/24/09 1300 3/25/09 300.0 0.2 MNS 1

pH Value 7.99 3/24/09 1300 3/24/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.3 3/24/09 1300 4/6/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 104 3/24/09 1300 3/25/09 2540C 5 DA 1000

Sodium Na 13 3/24/09 1300 4/6/09 200.7 0.50 Wetlab --

Sulfate SO4 10.4 3/24/09 1300 3/25/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 3/24/09 1300 3/25/09 160.2 1 DA --

Temperature oC 8.6 3/24/09 1300 3/24/09 2550B N/A WR --

Zinc Zn <0.005 3/24/09 1300 4/24/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected

 

NOTE:  Zone 2 includes Fourth Street, El Rancho Drive and View Street Wells. 
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Table 6.  Zone 3: Injected Water Chemistry , Galletti Way Well, First Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled Date Analyzed Method 

Number
Reporting Limit 

(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 51 3/18/09 1440 3/25/09 2320B 1 DA --

Aluminum Al 0.037 3/18/09 1440 3/19/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 3/18/09 1440 3/19/09 200.8 0.001 MNS 0.006

Arsenic As 0.00086 3/18/09 1440 3/19/09 200.8 0.0001 MNS 0.01

Barium Ba 0.022 3/18/09 1440 3/19/09 200.8 0.001 MNS 2

Calcium Ca 12.8 3/18/09 1440 3/25/09 3500-Ca-D 0.5 DA --

Chloride Cl 11.8 3/18/09 1440 3/19/09 300.0 1.0 Wetlab 400

Chromium Cr 0.0026 3/18/09 1440 3/19/09 200.8 0.001 MNS 0.1

Color Color units <2 3/18/09 1440 3/18/09 2120B 2 WR 15

Copper Cu <0.005 3/18/09 1440 3/19/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 10.22 3/18/09 1440 3/18/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 168 3/18/09 1440 3/25/09 2510B N/A DA --

Fluoride F <0.2 3/18/09 1440 3/19/09 300.0 0.20 MNS 4

Hardness mg/L as CaCO3 49 3/18/09 1440 3/25/09 2340C 1 DA --

Iron Fe <0.010 3/18/09 1440 3/31/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 3/18/09 1440 3/19/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.1 3/18/09 1440 3/25/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0020 3/18/09 1440 3/19/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 3/18/09 1440 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 3/18/09 1440 3/19/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 3/18/09 1440 3/19/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 3/18/09 1440 3/19/09 300.0 0.200 MNS 1

pH Value 8.34 3/18/09 1440 3/18/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.7 3/18/09 1440 3/31/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 109 3/18/09 1440 3/25/09 2540C 5 DA 1000

Sodium Na 15 3/18/09 1440 3/31/09 200.7 0.50 Wetlab --

Sulfate SO4 11.1 3/18/09 1440 3/19/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 3/18/09 1440 3/25/09 160.2 5 DA --

Temperature oC 10.3 3/18/09 1440 3/18/09 2550B N/A WR --

Zinc Zn <0.005 3/18/09 1440 3/19/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected

 

NOTE:  Zone 3 includes 21st Street, Galletti Way, Greg Street, Poplar 1, Poplar #2, Sparks 
Avenue and Terminal Way Wells. 
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Table 7.  Zone 4: Injected Water Chemistry, Lakeside Well, First Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled Time Sampled Date 

Analyzed
Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 49 3/24/09 1145 3/25/09 2320B 1 DA --

Aluminum Al 0.033 3/24/09 1145 4/24/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 3/24/09 1145 4/24/09 200.8 0.001 MNS 0.006

Arsenic As 0.0017 3/24/09 1145 3/25/09 200.8 0.0001 MNS 0.01

Barium Ba 0.024 3/24/09 1145 4/24/09 200.8 0.001 MNS 2

Calcium Ca 12.0 3/24/09 1145 3/25/09 3500-Ca-D 0.5 DA --

Chloride Cl 11.0 3/24/09 1145 3/25/09 300.0 2 MNS 400

Chromium Cr <0.001 3/24/09 1145 4/24/09 200.8 0.001 MNS 0.1

Color Color units <2 3/24/09 1145 3/25/09 2120B 2 WR 15

Copper Cu <0.005 3/24/09 1145 4/24/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 10.32 3/24/09 1145 3/24/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 160 3/24/09 1145 3/25/09 2510B N/A DA --

Fluoride F <0.2 3/24/09 1145 3/25/09 300.0 0.2 MNS 4

Hardness mg/L as CaCO3 46.0 3/24/09 1145 3/25/09 2340C 1 DA --

Iron Fe <0.010 3/24/09 1145 4/6/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 3/24/09 1145 4/24/09 200.8 0.001 MNS 0.015

Magnesium Mg 3.9 3/24/09 1145 3/25/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0028 3/24/09 1145 3/25/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 3/24/09 1145 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 3/24/09 1145 4/24/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 3/24/09 1145 3/25/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 3/24/09 1145 3/25/09 300.0 0.2 MNS 1

pH Value 8.03 3/24/09 1145 3/24/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.3 3/24/09 1145 4/6/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 104 3/24/09 1145 3/25/09 2540C 5 Wetlab 1000

Sodium Na 13 3/24/09 1145 4/6/09 200.7 0.50 Wetlab --

Sulfate SO4 11.0 3/24/09 1145 3/25/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 3/24/09 1145 3/25/09 160.2 1 DA --

Temperature oC 8.4 3/24/09 1145 3/24/09 2550B N/A WR --

Zinc Zn <0.005 3/24/09 1145 4/24/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected

 

NOTE:  Zone 4 includes Lakeside Drive, Holcomb Lane, Longley Lane, Huffaker Lane, 
Delucchi Lane, Sierra Plaza and South Virginia Street Wells. 
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Table 8.  Zone 2:Extracted Water Chemistry, El Rancho Drive Well, Second Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 55 4/22/09 1405 4/22/09 2320B 1 DA --

Aluminum Al 0.012 4/22/09 1405 4/24/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 4/22/09 1405 4/24/09 200.8 0.001 MNS 0.006

Arsenic As 0.0011 4/22/09 1405 5/1/09 200.8 0.0001 MNS 0.01

Barium Ba 0.020 4/22/09 1405 4/24/09 200.8 0.001 MNS 2

Calcium Ca 13.2 4/22/09 1405 4/27/09 3500-Ca-D 0.5 DA --

Chloride Cl 9.07 4/22/09 1405 4/23/09 300.0 2 MNS 400

Chromium Cr 0.0043 4/22/09 1405 4/24/09 200.8 0.001 MNS 0.1

Color Color units <2 4/22/09 1405 4/22/09 2120B 2 DA 15

Copper Cu <0.005 4/22/09 1405 4/24/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 9.77 4/22/09 1405 4/22/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 156 4/22/09 1405 4/22/09 2510B N/A DA --

Fluoride F <0.2 4/22/09 1405 4/23/09 300.0 0.20 MNS 4

Hardness mg/L as CaCO3 53.0 4/22/09 1405 4/27/09 2340C 1 DA --

Iron Fe 0.017 4/22/09 1405 5/5/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 4/22/09 1405 4/24/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.9 4/22/09 1405 4/27/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0010 4/22/09 1405 5/1/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 4/22/09 1405 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 4/22/09 1405 4/24/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 4/22/09 1405 4/23/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 4/22/09 1405 4/23/09 300.0 0.200 MNS 1

pH Value 7.93 4/22/09 1405 4/22/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.5 4/22/09 1405 5/5/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 101 4/22/09 1405 4/22/09 2540C 5 DA 1000

Sodium Na 12 4/22/09 1405 5/5/09 200.7 0.50 Wetlab --

Sulfate SO4 14.1 4/22/09 1405 4/23/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 4/22/09 1405 4/27/09 160.2 1 DA --

Temperature oC 8.2 4/22/09 1405 4/22/09 2550B N/A WR --

Zinc Zn <0.001 4/22/09 1405 4/24/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values. TMWA Lab No. 0409-19

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected

 

NOTE:  Zone 2 includes Fourth Street, El Rancho Drive and View Street School Wells. 
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Table 9.  Zone 2: Extracted Water Chemistry, View Street Well, Second Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 51 4/21/09 0930 4/22/09 2320B 1 DA --
Aluminum Al 0.023 4/21/09 0930 4/24/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)
Antimony Sb <0.001 4/21/09 0930 4/24/09 200.8 0.001 MNS 0.006
Arsenic As 0.011 4/21/09 0930 5/1/09 200.8 0.0001 MNS 0.01
Barium Ba 0.023 4/21/09 0930 4/24/09 200.8 0.001 MNS 2
Calcium Ca 11.6 4/21/09 0930 4/27/09 3500-Ca-D 0.5 DA --
Chloride Cl 8.81 4/21/09 0930 4/21/09 300.0 2 MNS 400
Chromium Cr 0.0021 4/21/09 0930 4/24/09 200.8 0.001 MNS 0.1
Color Color units <2 4/21/09 0930 4/21/09 2120B 2 DA 15
Copper Cu <0.005 4/21/09 0930 4/24/09 200.8 0.005 MNS 1.3
Dissolved Oxygen DO 9.28 4/21/09 0930 4/21/09 360.1 0.1 Wetlab --
Electrical Conductivity μS/cm 153 4/21/09 0930 4/22/09 2510B N/A DA --
Fluoride F <0.2 4/21/09 0930 4/21/09 300.0 0.2 MNS 4
Hardness mg/L as CaCO3 45.0 4/21/09 0930 4/27/09 2340C 1 DA --
Iron Fe <0.010 4/21/09 0930 4/24/09 200.7 0.010 Wetlab 0.6
Lead Pb <0.001 4/21/09 0930 4/24/09 200.8 0.001 MNS 0.015
Magnesium Mg 3.9 4/21/09 0930 4/27/09 200.7 0.50 Wetlab 150
Manganese Mn <1 4/21/09 0930 5/1/09 200.8 0.001 MNS 0.1
Mercury Hg <0.00005 4/21/09 0930 4/23/09 200.8 0.0005 MNS 0.002
Nickel Ni <0.001 4/21/09 0930 4/24/09 200.8 0.001 MNS 0.1
Nitrate as Nitrogen NO3-N <0.3 4/21/09 0930 4/21/09 300.0 0.3 MNS 10
Nitrite as Nitrogen NO2-N <0.2 4/21/09 0930 4/21/09 300.0 0.2 MNS 1
pH Value 7.85 4/21/09 0930 4/21/09 4500-H-B 4 WR 6.5 - 8.5
Potassium K 1.5 4/21/09 0930 4/24/09 200.7 0.50 Wetlab --
Total Dissolved Solids1 TDS 99.3 4/21/09 0930 4/22/09 2540C 5 DA 1000
Sodium Na 13 4/21/09 0930 4/24/09 200.7 0.50 Wetlab --
Sulfate SO4 10.3 4/21/09 0930 4/21/09 300.0 4 MNS 500
Total Suspended Solids TSS <5 4/21/09 0930 4/27/09 160.2 1 DA --
Temperature oC 10.9 4/21/09 0930 4/21/09 2550B N/A WR --
Zinc Zn <0.001 4/21/09 0930 4/24/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values. TMWA Lab No. 0409-17

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected
 

NOTE:  Zone 2 includes Fourth Street, El Rancho Drive and View Street Wells. 
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Table 10.  Zone 3: Extracted Water Chemistry, 21st Street Well, Second Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled Time Sampled Date 

Analyzed
Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 51.0 4/21/09 0855 4/22/09 2320B 1 DA --

Aluminum Al 0.016 4/21/09 0855 4/24/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 4/21/09 0855 4/24/09 200.8 0.001 MNS 0.006

Arsenic As 0.00110 4/21/09 0855 5/1/09 200.8 0.0001 MNS 0.01

Barium Ba 0.024 4/21/09 0855 4/24/09 200.8 0.001 MNS 2

Calcium Ca 12.0 4/21/09 0855 4/27/09 3500-Ca-D 0.5 DA --

Chloride Cl 10.7 4/21/09 0855 4/21/09 300.0 2 MNS 400

Chromium Cr <0.001 4/21/09 0855 4/24/09 200.8 0.001 MNS 0.1

Color Color units <2 4/21/09 0855 4/21/09 2120B 2 DA 15

Copper Cu <0.005 4/21/09 0855 4/24/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 9.56 4/21/09 0855 4/21/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 160 4/21/09 0855 4/22/09 2510B N/A DA --

Fluoride F <0.2 4/21/09 0855 4/21/09 300.0 0.2 MNS 4

Hardness mg/L as CaCO3 47.0 4/21/09 0855 4/27/09 2340C 1 DA --

Iron Fe <0.010 4/21/09 0855 4/24/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 4/21/09 0855 4/24/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.1 4/21/09 0855 4/27/09 200.7 0.50 Wetlab 150

Manganese Mn <1 4/21/09 0855 5/1/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 4/21/09 0855 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 4/21/09 0855 4/24/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 4/21/09 0855 4/21/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 4/21/09 0855 4/21/09 300.0 0.2 MNS 1

pH Value 7.86 4/21/09 0855 4/21/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.6 4/21/09 0855 4/24/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 104 4/21/09 0855 4/22/09 2540C 5 DA 1000

Sodium Na 13 4/21/09 0855 4/24/09 200.7 0.50 Wetlab --

Sulfate SO4 10.3 4/21/09 0855 4/21/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 4/21/09 0855 4/27/09 160.2 5 DA --

Temperature oC 10.6 4/21/09 0855 4/21/09 2550B N/A WR --

Zinc Zn <0.005 4/21/09 0855 4/24/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values. TMWA Lab No. 0409-18

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected  

NOTE:  Zone 3 includes 21st Street, Galletti Way, Greg Street, Poplar 1, Poplar #2, Sparks 
Avenue and Terminal Way Wells. 
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Table 11.  Zone 4: Extracted Water Chemistry, Lakeside Well, 2nd Quarter 2009 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 57 5/27/09 0800 4/6/09 2320B 1 DA --

Aluminum Al 0.017 5/27/09 0800 4/14/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 5/27/09 0800 4/14/09 200.8 0.001 MNS 0.006

Arsenic As 0.00082 5/27/09 0800 4/14/09 200.8 0.0001 MNS 0.01

Barium Ba 0.020 5/27/09 0800 4/14/09 200.8 0.001 MNS 2

Calcium Ca 13.6 5/27/09 0800 4/6/09 3500-Ca-D 0.5 DA --

Chloride Cl 6.58 5/26/09 0850 4/3/09 300.0 2 MNS 400

Chromium Cr 0.0044 5/27/09 0800 4/14/09 200.8 0.001 MNS 0.1

Color Color units <2 5/27/09 0800 4/2/09 2120B 2 WR 15

Copper Cu <0.005 5/27/09 0800 4/14/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 5/27/09 0800 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 166 5/27/09 0800 4/6/09 2510B N/A DA --

Fluoride F <0.2 5/26/09 0850 4/3/09 300.0 0.2 MNS 4

Hardness mg/L as CaCO3 55.0 5/27/09 0800 4/6/09 2340C 1 DA --

Iron Fe 5/27/09 0800 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 5/27/09 0800 4/14/09 200.8 0.001 MNS 0.015

Magnesium Mg 5.11 5/27/09 0800 4/6/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0040 5/27/09 0800 4/14/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 5/27/09 0800 4/24/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 5/27/09 0800 4/14/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 5/26/09 0850 4/3/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 5/26/09 0850 4/3/09 300.0 0.2 MNS 1

pH Value 5/27/09 0800 4500-H-B 4 WR 6.5 - 8.5

Potassium K 5/27/09 0800 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 108 5/27/09 0800 4/6/09 2540C 5 Wetlab 1000

Sodium Na 5/27/09 0800 200.7 0.50 Wetlab --

Sulfate SO4 11.1 5/26/09 0850 4/3/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 5/27/09 0800 4/7/09 160.2 1 DA --

Temperature oC 5/27/09 0800 2550B N/A WR --

Zinc Zn <0.001 5/27/09 0800 4/14/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values. TMWA Lab No. 0509-79 & 89

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected

 

Zone 4 includes Holcomb Lane, Longley Lane, Huffaker Lane, Delucchi Lane, Sierra Plaza and 
South Virginia Street Wells. 
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 Table 12.  Disinfection By-Products (DBP) Concentrations, 1Q 2009 

LAB ID LOCATION DATE 
SAMPLED

TIME 
SAMPLED

DATE 
ANALYZED

FREE Cl2, 
mg/L pH TEMP 0 

C
TTHM 
µg/L

HAA5 
µg/L

0209-31 4250 Norton (Stead WW) 02/19/09 0940 02/28/09 0.7 6.77 6.4 28.6 16.9

0209-32 14005 Mt Vida (Stead FD) 02/19/09 0955 03/02/09 0.7 6.88 7.4 27.4 17.7

0209-33 6060 Silverlakes Road 02/19/09 1005 03/02/09 0.5 7.11 7.1 27.2 17.3

0209-34 1075 N Hills Blvd (Library) 02/19/09 1030 03/02/09 0.5 7.96 8.3 33.1 19.9

0209-13 6600 N Wingfield Pkwy 02/17/09 1320 03/02/09 0.8 7.61 8.9 27.9 19.8

0209-14 Vista Heights (Vista # 3) 02/17/09 1253 03/02/09 0.4 6.91 8.8 31.8 21.6

0209-15 5535 Santa Rosa 02/17/09 1305 03/02/09 0.6 7.33 9.8 26.4 18.6

0209-16 5155 Santa Anita 02/17/09 1337 03/02/09 0.5 7.50 6.8 25.3 19.0

0209-23 10230 Timberwolf 02/18/09 1025 03/02/09 0.5 7.32 6.8 35.7 25.0

0209-24 4995 West 7th Street 02/18/09 1105 03/02/09 0.8 7.33 7.5 28.5 17.4

0209-25 6685 Chesterfield 02/18/09 1045 03/03/09 1.0 7.37 6.3 21.7 15.5

0209-26 1600 Grandview 02/18/09 1115 03/03/09 0.6 7.27 8.9 24.0 16.1

0209-17 1340 Spice Island 02/17/09 1356 03/03/09 0.5 7.88 9.9 36.7 19.4

0209-35 201 Lincoln 02/19/09 1120 03/03/09 1.0 7.68 8.0 15.6 11.5

0209-36 225 Queen Way 02/19/09 1055 03/03/09 0.9 7.53 6.0 17.3 13.2

0209-18 1900 Vassar 02/17/09 1011 03/03/09 0.7 7.10 9.3 19.3 13.8

0209-19 13205 Thunderbolt 02/17/09 1138 03/03/09 0.3 7.03 9.9 39.9 23.6

0209-27 243 South Sierra Street 02/18/09 1155 03/03/09 0.7 7.44 5.6 27.2 17.8

0209-20 6121 Lakeside 02/17/09 1038 03/03/09 0.8 7.32 9.5 25.7 17.1

0209-28 909 Hunter Lake Drive 02/18/09 1140 03/03/09 0.7 7.35 4.7 30.2 20.9

0209-37 2200 Primio Way 02/19/09 1145 03/02/09 0.5 7.61 8.3 28.6 21.0

0209-38 1135 O'Callaghan 02/19/09 1110 03/03/09 0.7 7.68 6.4 21.5 16.4
Average 27.2 18.2
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Table 13.  2nd Q 2009 Disinfection By-Products (DBP) Concentrations 

LAB ID LOCATION DATE 
SAMPLED

TIME 
SAMPLED

DATE 
ANALYZED

FREE Cl2, 
mg/L

pH TEMP 0 C TTHM µg/L HAA5 
µg/L

0509-14 4250 Norton (Stead WW) 05/05/09 0955 05/15/09 0.5 7.77 12.2 50.0 47.7

0509-15 14005 Mt Vida (Stead FD) 05/05/09 1010 05/15/09 0.4 8.08 13.2 57.8 44.9

0509-16 6060 Silverlakes Road 05/05/09 1025 05/15/09 0.5 7.96 11.9 47.6 50.9

0509-17 1075 N Hills Blvd (Library) 05/05/09 1050 05/15/09 0.4 8.09 14.2 55.3 35.0

0509-18 6600 N Wingfield Pkwy 05/05/09 1245 05/15/09 0.6 7.69 12.9 54.9 58.0

0509-19 Vista Heights (Vista # 3) 05/05/09 1205 05/15/09 0.5 7.67 12.7 52.5 52.9

0509-20 5535 Santa Rosa 05/05/09 1220 05/15/09 0.7 7.56 13.4 51.1 53.8

0509-21 5155 Santa Anita 05/05/09 1235 05/15/09 0.7 7.69 13.2 45.4 66.0

0509-26 10230 Timberwolf 05/06/09 1030 05/15/09 0.6 7.45 12.0 42.5 52.6

0509-27 4995 West 7th Street 05/06/09 1100 05/15/09 0.7 7.67 12.8 41.8 53.4

0509-28 6685 Chesterfield 05/06/09 1050 05/15/09 0.6 7.51 13.5 51.4 49.4

0509-29 1600 Grandview 05/06/09 1120 05/15/09 0.5 7.68 11.1 48.5 56.6

0509-05 1340 Spice Island 05/04/09 1335 05/15/09 0.4 8.15 15.4 55.9 34.8

0509-22 201 Lincoln 05/05/09 1330 05/15/09 0.7 7.57 12.5 38.0 52.0

0509-30 225 Queen Way 05/06/09 1235 05/15/09 1.0 7.65 11.1 36.9 45.1

0509-06 1900 Vassar 05/04/09 1055 05/15/09 0.7 7.66 16.3 48.4 53.2

0509-07 13205 Thunderbolt 05/04/09 1200 05/15/09 0.5 7.42 14.4 51.6 49.8

0509-08 243 South Sierra Street 05/04/09 1300 05/15/09 0.7 7.55 10.7 26.9 36.1

0509-09 6121 Lakeside 05/04/09 1230 05/15/09 0.7 7.50 12.6 37.3 42.8

0509-31 909 Hunter Lake Drive 05/06/09 1135 05/15/09 0.9 7.59 9.5 29.7 43.2

0509-23 2200 Primio Way 05/05/09 1310 05/15/09 0.5 7.75 13.0 55.0 49.5

0509-32 1135 O'Callaghan 05/06/09 1255 05/15/09 0.9 7.86 12.6 38.4 46.7
Average 46.2 48.8
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Table 14.  Zone 1: Total Coliform Reports Summary, First Half 2009 

Date ID# Location Total 
Coliforms

Chlorine, 
Residual 
(mg/L)

pH Temp °C Turbidity, 
NTU

5-Jan A4 2300 N. Rock BL. (Alice Mazwell Sch.)-Bulldogs Absent 0.7 8.09 10.4 0.18
5-Jan A12 3005 Skyline #110 (Business) Absent 0.7 8.12 8.0 0.19
6-Jan B7 100 California Ave (Brick Bldg-Back) Absent 0.8 8.14 5.0 0.16
8-Jan C11 6060 Silver Lake Rd -Apt Complex- Absent 0.7 8.01 9.5 0.19

2-Feb A4 2300 N. Rock BL. (Alice Mazwell Sch.)-Bulldogs Absent 0.7 8.03 9.1 0.17
2-Feb A12 3005 Skyline #110 (Business) Absent 0.8 8.15 9.7 0.16
3-Feb B7 100 California Ave (Brick Bldg-Back) Absent 0.8 8.27 7.8 0.13
5-Feb C11 6060 Silver Lake Rd -Apt Complex- Absent 0.7 8.12 12.0 0.16

2-Mar A4 2300 N. Rock BL. (Alice Mazwell Sch.)-Bulldogs Absent 0.8 8.10 9.6 0.15
2-Mar A12 3005 Skyline #110 (Business) Absent 0.8 8.06 9.0 0.14
3-Mar B7 100 California Ave (Brick Bldg-Back) Absent 0.8 8.23 9.5 0.19
12-Mar C11 6060 Silver Lake Rd -Apt Complex- Absent 0.7 7.89 10.7 0.19

1-Apr 4 2300 N. Rock BL. (Alice Mazwell Sch.)-Bulldogs Absent 0.7 8.03 11.5 0.18
1-Apr 12 3005 Skyline #110 (Business) Absent 0.7 8.07 10.9 0.18
1-Apr 7 100 California Ave (Brick Bldg-Back) Absent 0.8 8.16 10.5 0.17
7-Apr 11 6060 Silver Lake Rd -Apt Complex- Absent 0.5 7.98 10.7 0.24

4-May 4 2300 N. Rock BL. (Alice Mazwell Sch.)-Bulldogs Absent 0.7 8.10 11.5 0.18
4-May 12 3005 Skyline #110 (Business) Absent 0.7 8.04 9.7 0.18
5-May 7 100 California Ave (Brick Bldg-Back) Absent 0.8 8.18 10.0 0.16
7-May 11 6060 Silver Lake Rd -Apt Complex- Absent 0.7 8.01 13.3 0.19

1-Jun 4 2300 N. Rock BL. (Alice Mazwell Sch.)-Bulldogs Absent 0.7 8.07 17.3 0.17
1-Jun 12 3005 Skyline #110 (Business) Absent 0.8 8.16 16.0 0.16
2-Jun 7 100 California Ave (Brick Bldg-Back) Absent 0.7 8.09 15.9 0.15
4-Jun 11 6060 Silver Lake Rd -Apt Complex- Absent 0.7 8.10 17.3 0.22

June-2009

January-2009

February-2009

March-2009

April-2009

May-2009
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Table 15.  Zone 2: Total Coliform Reports Summary, First Half 2009 

Date ID# Location Total 
Coliforms

Chlorine, 
Residual 
(mg/L)

pH Temp °C Turbidity, 
NTU

12-Jan D10 11020 Broken hill (house/south) Absent 0.8 7.89 9.6 0.14
13-Jan E3 4000 Mayberry (Roy Gomm Sch)-Gophers-         Absent 0.8 8.17 10.8 0.15
13-Jan E10 445 La Rue Ave (Apts-left side) Absent 0.8 8.11 7.4 0.13
15-Jan F11 12995 Echo Ct. (K2 Dist.) (Island/Ht Bx) Absent 0.5 8.05 9.3 0.15

9-Feb D10 11020 Broken hill (house/south) Absent 0.8 8.00 8.8 0.16
10-Feb E3 4000 Mayberry (Roy Gomm Sch)-Gophers-         Absent 0.7 8.14 9.8 0.17
10-Feb E10 445 La Rue Ave (Apts-left side) Absent 0.8 8.10 7.5 0.12
12-Feb F11 12995 Echo Ct. (K2 Dist.) (Island/Ht Bx) Absent 0.5 8.07 8.7 0.15

9-Mar D10 11020 Broken hill (house/south) Absent 0.8 8.12 7.1 0.13
10-Mar E3 4000 Mayberry (Roy Gomm Sch)-Gophers-         Absent 0.7 8.16 9.3 0.15
10-Mar E10 445 La Rue Ave (Apts-left side) Absent 0.8 8.04 7.1 0.13
11-Mar F11 12995 Echo Ct. (K2 Dist.) (Island/Ht Bx) Absent 0.5 7.78 9.4 0.18

2-Apr 10 11020 Broken hill (house/south) Absent 0.8 8.15 9.5 0.18
6-Apr 3 4000 Mayberry (Roy Gomm Sch)-Gophers-         Absent 0.7 8.15 10.0 0.17
6-Apr 10 445 La Rue Ave (Apts-left side) Absent 0.8 7.77 10.2 0.12
8-Apr 11 12995 Echo Ct. (K2 Dist.) (Island/Ht Bx) Absent 0.5 8.02 11.7 0.21

11-May 10 11020 Broken hill (house/south) Absent 0.7 8.13 8.9 0.16
12-May 3 4000 Mayberry (Roy Gomm Sch)-Gophers-         Absent 0.8 8.20 12.5 0.16
13-May 10 445 La Rue Ave (Apts-left side) Absent 0.9 8.16 14.0 0.18
14-May 11 12995 Echo Ct. (K2 Dist.) (Island/Ht Bx) Absent 0.7 7.88 13.1 0.16

8-Jun 10 11020 Broken hill (house/south) Absent 0.8 8.18 14.0 0.16
9-Jun 3 4000 Mayberry (Roy Gomm Sch)-Gophers-         Absent 0.7 8.01 17.2 0.22
9-Jun 10 445 La Rue Ave (Apts-left side) Absent 0.7 8.04 16.5 0.15

11-Jun 11 12995 Echo Ct. (K2 Dist.) (Island/Ht Bx) Absent 0.7 8.09 16.6 0.17

January-2009

February-2009

March-2009

April-2009

May-2009

June-2009
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Table 16.  Zone 3: Total Coliform Reports Summary, First Half 2009 

Date ID# Location Total 
Coliforms

Chlorine, 
Residual 
(mg/L)

pH Temp °C Turbidity, 
NTU

20-Jan G2 1090 Miami Wy - Bedsmart (Rt Sd/Yd Hydrant) Absent 0.9 8.08 7.7 0.15
20-Jan G10 905 Maple Creek Ct. (house) Absent 0.7 7.90 6.9 0.14
21-Jan H11 909 Hunter Lake Dr.(Sch)-Dragons- Absent 0.8 8.05 6.9 0.10
22-Jan I12 1070 Beckwourth Dr(Smith SchG/V)-Stallions- Absent 0.7 8.01 12.5 0.18

17-Feb G2 1090 Miami Wy - Bedsmart (Rt Sd/Yd Hydrant) Absent 0.8 8.17 7.5 0.14
17-Feb G10 905 Maple Creek Ct. (house) Absent 0.8 8.00 7.4 0.17
18-Feb H11 909 Hunter Lake Dr.(Sch)-Dragons- Absent 0.8 7.91 7.3 0.11
19-Feb I12 1070 Beckwourth Dr(Smith SchG/V)-Stallions- Absent 0.6 8.08 11.5 0.21

16-Mar G2 1090 Miami Wy - Bedsmart (Rt Sd/Yd Hydrant) Absent 0.7 8.00 9.7 0.17
16-Mar G10 905 Maple Creek Ct. (house) Absent 0.6 7.88 7.7 0.16
17-Mar H11 909 Hunter Lake Dr.(Sch)-Dragons- Absent 0.8 8.11 8.7 0.16
19-Mar I12 1070 Beckwourth Dr(Smith SchG/V)-Stallions- Absent 0.5 8.01 11.8 0.21

9-Apr 2 1090 Miami Wy - Bedsmart (Rt Sd/Yd Hydrant) Absent 0.8 8.14 10.2 0.17
9-Apr 10 905 Maple Creek Ct. (house) Absent 0.6 7.94 10.0 0.15
13-Apr 11 909 Hunter Lake Dr.(Sch)-Dragons- Absent 0.8 8.19 9.8 0.16
14-Apr 12 1070 Beckwourth Dr(Smith SchG/V)-Stallions- Absent 0.6 7.86 12.8 0.24

18-May 2 1090 Miami Wy - Bedsmart (Rt Sd/Yd Hydrant) Absent 0.8 7.97 13.8 0.16
18-May 10 905 Maple Creek Ct. (house) Absent 0.7 7.80 12.5 0.17
19-May 11 909 Hunter Lake Dr.(Sch)-Dragons- Absent 0.7 8.21 12.2 0.15
21-May 12 1070 Beckwourth Dr(Smith SchG/V)-Stallions- Absent 0.7 8.07 17.7 0.22

15-Jun 2 1090 Miami Wy - Bedsmart (Rt Sd/Yd Hydrant) Absent 0.7 8.22 19.6 0.16
15-Jun 10 905 Maple Creek Ct. (house) Absent 0.8 8.02 16.8 0.14
16-Jun 11 909 Hunter Lake Dr.(Sch)-Dragons- Absent 0.8 8.21 14.6 0.15
17-Jun 12 1070 Beckwourth Dr(Smith SchG/V)-Stallions- Absent 0.7 8.05 21.1 0.23

January-2009

February-2009

March-2009

April-2009

May-2009

June-2009
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Table 17.  Zone 4: Total Coliform Reports Summary, First Half 2009 

Date ID# Location Total 
Coliforms

Chlorine, 
Residual 
(mg/L)

pH Temp °C Turbidity, 
NTU

26-Jan J3 4875 Air Center Cir-left side outside Absent 1.0 8.14 10.3 0.15
26-Jan J8 1900 Sharon Way (Beck Sch)-Bears- Absent 0.7 8.05 10.8 0.19
27-Jan K8 475 Hill St (office) Absent 0.7 8.15 8.3 0.15
27-Jan K9 1695 Industrial Way (Frnt Faucet) Absent 0.8 8.19 6.9 0.14

23-Feb JE 4875 Air Center Cir-left side outside Absent 0.9 8.10 10.0 0.15
23-Feb J8 1900 Sharon Way (Beck Sch)-Bears- Absent 0.7 8.03 11.0 0.15
24-Feb K8 475 Hill St (office) Absent 0.6 8.09 10.2 0.19
24-Feb K9 1695 Industrial Way (Frnt Faucet) Absent 0.7 7.93 11.7 0.17

23-Mar JE 4875 Air Center Cir-left side outside Absent 0.8 7.93 9.3 0.15
23-Mar J8 1900 Sharon Way (Beck Sch)-Bears- Absent 0.7 8.08 10.3 0.18
25-Mar K8 475 Hill St (office) Absent 0.7 8.17 10.1 0.19
25-Mar K9 1695 Industrial Way (Frnt Faucet) Absent 0.7 8.15 9.6 0.23

15-Apr 3 4875 Air Center Cir-left side outside Absent 0.8 8.24 9.9 0.14
15-Apr 8 1900 Sharon Way (Beck Sch)-Bears- Absent 0.7 8.09 12.9 0.19
16-Apr 8 475 Hill St (office) Absent 0.6 8.13 12.0 0.18
16-Apr 9 1695 Industrial Way (Frnt Faucet) Absent 0.7 8.10 11.7 0.16

26-May 3 4875 Air Center Cir-left side outside Absent 0.9 8.03 16.2 0.32
26-May 8 1900 Sharon Way (Beck Sch)-Bears- Absent 0.7 8.00 16.3 0.22
27-May 8 475 Hill St (office) Absent 0.7 8.09 14.5 0.18
27-May 9 1695 Industrial Way (Frnt Faucet) Absent 0.6 7.81 15.8 0.16

22-Jun 3 4875 Air Center Cir-left side outside Absent 0.8 8.02 15.9 0.26
22-Jun 8 1900 Sharon Way (Beck Sch)-Bears- Absent 0.7 8.08 17.7 0.21
23-Jun 8 475 Hill St (office) Absent 0.7 8.05 17.7 0.19
23-Jun 9 1695 Industrial Way (Frnt Faucet) Absent 0.8 8.13 16.1 0.14

January-2009

February-2009

March-2009

April-2009

May-2009

June-2009
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 3.0 SUMMARY 

The number of wells where injection will occur will depend on system operating requirements, 
facility maintenance schedules, need for water quality mitigation for each particular well, data 
collection and reporting requirements, and drought/non-drought year conditions.  For the period 
covered in this report, eleven wells were used for injection primarily for mitigation purposes of 
arsenic and drought storage purposes. 

As shown in this report, TMWA’s ASR program has successfully banked 18,587 acre-feet of 
water in the Truckee Meadows hydrographic basin since the program inception in 1993.  By 
achieving its annual injection target, TMWA’s ASR programs aim at enhancing drought 
supplies, provide opportunity to expand water supply service, and improve chemical quality of 
the groundwater in the Truckee Meadows, Lemmon Valley and Spanish Springs hydrographic 
basins. 
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1.0 SUMMARY 

Truckee Meadows Water Authority’s (TMWA) Aquifer Storage and Recovery program (ASR) 
activities in the West Lemmon Valley Basin are performed under Nevada Department of 
Environmental Protection (NDEP) Permit Number UNEV99209 issued in August 28, 2008, and 
Division of Water Resources (NDWR) Permit # R-15 issued in November 19, 2008.  TMWA’s 
ASR in the West Lemmon Valley Basin has grown from 32 acre-feet of treated surface water 
injected in 2000 to 2,498 acre-feet cumulative total at the end of June 2009 as shown in the table 
below. 

Table 1.  Injection History, West Lemmon Valley Basin (in acre-feet) 

Year Army Air Guard Silver Lake Silver Knolls Total 
2000 32 32 
2001 242 149 391 
2002 205 88 293 
2003 180 83 263 
2004 157 84 241 
2005 137 93 230 
2006 163 146 309 
2007 136 136 272 
2008 118 172 32 322 

June-09 32 113 0 145 
 --------  --------  --------  --------

TOTAL 1,370 1096 32 2,498
 

Between January 1 and June 30, 2009, TMWA injected 145 acre-feet (47 million gallons) of 
treated surface water in the west portion of the West Lemmon Valley Basin in TMWA’s Army Air 
Guard (AAW) and Silver Lake Replacement (S2W) Wells (see Table 2A).  Silver Knolls Well 
(SKW) was recharged for about ten hours in February for a total of 0.2 MG.  The average flow rate 
for AAW was 183 gpm, for S2W was 259.  Maximum injection rates attained by AAW and S2W 
were 200 gpm; 264 gpm, respectively.  The minimum was 160 gpm for AAW and 191 for S2W.  
The source was treated Truckee River water from TMWA’s surface water treatment plants, 
delivered to the Stead area through TMWA’s distribution system. 

During the first half of 2009, 197 acre-feet (64 MG) were pumped from AAW, 31 acre-feet (10 
MG) were pumped from S2W.  SKW was not pumped during this reporting period. (Table 2B). . 

Figure 1 is the map of the recharge and monitoring wells.  Figures 2, 3 and 4 are the plots of the 
water levels, and pumping and injection rates in the three production/injection wells. 



Truckee Meadows Water Authority  July 2009 

West Lemmon Valley Basin –1st Half 2009 ASR Report 2

Table 2A.  Monthly Recharge by W ell, West Lemmon Valley, 1st Half 2009 

Well JAN FEB MAR APR MAY JUNE MG AF
 ----a----  ----b----  ----c----  ----d----  ----e----  ----f----  ----n----  ----o---- 

Silver Knolls 0 0 0 0 0 0 0 0
Airguard 8 2 0 0 0 0 10 32
Silver Lake 12 10 12 3 0 0 37 113

 --------  --------  --------  --------  --------  --------  --------  --------
Totals 20 13 12 3 0 0 47 145

TOTAL RECHARGE

 

 

Table 2B.  Monthly Production by Well, West Lemmon Valley, 1st Half 2009 

Well JAN FEB MAR APR MAY JUNE MG AF
 ----a----  ----b----  ----c----  ----d----  ----e----  ----f----  ----n----  ----o---- 

Silver Knolls 0 0 0 0 0 0 0 0
Airguard 0 0 0 0 18 46 64 197
Silver Lake 0 0 0 0 10 0 10 31

 --------  --------  --------  --------  --------  --------  --------  --------
Totals 0 0 0 0 28 46 74 228

TOTAL PRODUCTION

 

The chemistry of the injection and extracted water showed no adverse effects to the aquifer as 
evidenced from the low total trihalomethanes and consistent water quality data from the 
extracted water. 
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Figure 1.  Well Locations, West Lemmon Valley Basin 
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Figure 2.  Army Air Guard Well, 1st Half 2009 Flow Rates and Water Levels 
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Figure 3.  Silver Lake Well, 1st Half 2009 Flow Rates and Water Levels 
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Figure 4.  Silver Knolls Well, 1st Half 2009 Flow Rates and Water Levels 
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2.0 WATER LEVEL MONITORING 

TMWA used its ten monitoring wells plus two private monitoring wells (MW-B1 and MW-116C) 
for monitoring groundwater levels for the ASR program (Figure 1 and Tables 3a&b).  Water levels 
in all the monitoring wells were measured monthly using water level probes, except in months 
where the roads were too muddy to access some of the wells.  Water levels in the injection wells, 
AAW, S2W and SKW, were measured using both an electronic probe and TMWA’s SCADA 
system. 

Figure 5A shows depth to water and Figure 5B shows the water level elevations in the shallow and 
the deep wells.  Figure 6 shows water levels for the monitoring wells to display more clearly the 
differences in water level variations between shallow and deep monitoring wells.  In Figure 6, the 
four pairs of nested wells are plotted each in the same color with the shallow having triangle and 
the deep ones diamond data points.  The water level changes in the deep monitoring wells between 
pumping and injection ranges from 34 to 42 feet while in the shallow ones the range is between 0.4 
and 6 feet.  This shows that the shallow wells are not as responsive to the injection and pumping 
activities in TMWA’s injection/production wells as the deep monitoring wells. 
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Table 3A&B.  West Lemmon Valley Wells, 1st Half 2009 Water Levels  

and Water Level Elevations 
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Figure 5A.  West Lemmon Valley Wells, 1st Half 2009 Water Levels 
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Figure 5B. West Lemmon Valley Wells, 1st Half 2009 Water Level Elevations 
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Figure 6.  West Lemmon Valley Monitoring Wells, 1st Half 2009 Water Levels 
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3.0 WATER QUALITY 

Samples of treated water from the distribution system were taken during the first quarter of 2009 
and the results are shown in Tables 4 and 5 for both AAW and S2W.  Extracted water samples 
were taken during the second quarter of 2009 and the results for both AAW and S2W and the 
results are shown in Tables 6 and 7  All the elements analyzed are below the Maximum 
Contaminant Levels (MCL).  This indicates that injection water is not adversely affecting the 
aquifer formation water. 

Tables 8 and 9 show the first and second quarters Disinfection By-Products (DBPs) concentrations 
in TMWA’s West Lemmon Valley and Truckee Meadows basins distribution systems.  The system 
averages for the two quarters are below MCL.  Total coliform, residual chlorine, pH, and 
temperature reports for the system water from representative sample points for Zone 5 (West 
Lemmon Valley Basin) are shown in Table 10.  They are all in compliance for the drinking water 
standards. 

 



Truckee Meadows Water Authority  July 2009 

West Lemmon Valley Basin –1st Half 2009 ASR Report 11

Table 4.  Zone 5:  1Q 2009 Injected Water Chemistry, Army Air Guard Well 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed Method Number Reporting Limit 

(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 57 3/3/09 1415 3/4/09 2320B 1 DA --

Aluminum Al 0.048 3/3/09 1415 3/13/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 3/3/09 1415 3/13/09 200.8 0.001 MNS 0.006

Arsenic As 0.00090 3/3/09 1415 3/13/09 200.8 0.0001 MNS 0.01

Barium Ba 0.022 3/3/09 1415 3/13/09 200.8 0.001 MNS 2

Calcium Ca 14.4 3/3/09 1415 3/13/09 3500-Ca-D 0.5 DA --

Chloride Cl 8.46 3/3/09 1415 3/4/09 300.0 2 MNS 400

Chromium Cr 0.002 3/3/09 1415 3/13/09 200.8 0.001 MNS 0.1

Color Color units <2 3/3/09 1415 3/4/09 2120B 2 DA 15

Copper Cu <0.005 3/3/09 1415 3/13/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 10.37 3/3/09 1415 3/3/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 165 3/3/09 1415 3/3/09 2510B N/A DA --

Fluoride F <0.2 3/3/09 1415 3/4/09 300.0 0.20 MNS 4

Hardness mg/L as CaCO3 51.0 3/3/09 1415 3/4/09 2340C 1 DA --

Iron Fe 0.099 3/3/09 1415 3/18/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 3/3/09 1415 3/13/09 200.8 0.001 MNS 0.015

Magnesium Mg 3.7 3/3/09 1415 3/4/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0071 3/3/09 1415 3/13/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 3/3/09 1415 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 3/3/09 1415 3/13/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 3/3/09 1415 3/4/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 3/3/09 1415 3/4/09 300.0 0.200 MNS 1

pH Value 3/3/09 1415 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.3 3/3/09 1415 3/18/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 107 3/3/09 1415 3/3/09 2540C 5 DA 1000

Sodium Na 12 3/3/09 1415 3/18/09 200.7 0.50 Wetlab --

Sulfate SO4 13.5 3/3/09 1415 3/4/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 3/3/09 1415 3/4/09 160.2 5 DA --

Temperature oC 3/3/09 1415 2550B N/A WR --

Zinc Zn <0.005 3/3/09 1415 3/13/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected
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Table 5.  Zone 5:  1Q 2009 Injected Water Chemistry, Silver Lake Well 

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 52 3/18/09 1040 3/25/09 2320B 1 DA --

Aluminum Al 0.030 3/18/09 1040 3/19/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 3/18/09 1040 3/19/09 200.8 0.001 MNS 0.006

Arsenic As 0.00091 3/18/09 1040 3/19/09 200.8 0.0001 MNS 0.01

Barium Ba 0.0230 3/18/09 1040 3/19/09 200.8 0.001 MNS 2

Calcium Ca 12.8 3/18/09 1040 3/25/09 3500-Ca-D 0.5 DA --

Chloride Cl 11.8 3/18/09 1040 3/19/09 300.0 2 MNS 400

Chromium Cr 0.0024 3/18/09 1040 3/19/09 200.8 0.001 MNS 0.1

Color Color units <2 3/18/09 1040 3/18/09 2120B 2 WR 15

Copper Cu <0.005 3/18/09 1040 3/19/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 10.53 3/18/09 1040 3/18/09 360.1 0.1 Wetlab --

Electrical Conductivity μS/cm 168 3/18/09 1040 3/25/09 2510B N/A DA --

Fluoride F <0.2 3/18/09 1040 3/19/09 300.0 0.2 MNS 4

Hardness mg/L as CaCO3 50.0 3/18/09 1040 3/25/09 2340C 1 DA --

Iron Fe <0.010 3/18/09 1040 3/31/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 3/18/09 1040 3/19/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.4 3/18/09 1040 3/25/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0020 3/18/09 1040 3/19/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 3/18/09 1040 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 3/18/09 1040 3/19/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 3/18/09 1040 3/19/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 3/18/09 1040 3/19/09 300.0 0.2 MNS 1

pH Value 8.02 3/18/09 1040 3/18/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.9 3/18/09 1040 3/31/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 109 3/18/09 1040 3/25/09 2540C 5 DA 1000

Sodium Na 15 3/18/09 1040 3/31/09 200.7 0.50 Wetlab --

Sulfate SO4 12.5 3/18/09 1040 3/19/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 3/18/09 1040 3/25/09 160.2 5 DA --

Temperature oC 8.3 3/18/09 1040 3/18/09 2550B N/A WR --

Zinc Zn <0.005 3/18/09 1040 3/19/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected
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Table 6.  Zone 5:  2Q 2009 Extracted Water Chemistry, Army Air Guard Well 

Constituent Symbol Result (ppm)* Date Sampled Time Sampled Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 57 4/2/09 1410 4/6/09 2320B 1 DA --

Aluminum Al 0.017 4/2/09 1410 4/14/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 4/2/09 1410 4/14/09 200.8 0.001 MNS 0.006

Arsenic As 0.00082 4/2/09 1410 4/14/09 200.8 0.0001 MNS 0.01

Barium Ba 0.020 4/2/09 1410 4/14/09 200.8 0.001 MNS 2

Calcium Ca 13.6 4/2/09 1410 4/6/09 3500-Ca-D 0.5 DA --

Chloride Cl 6.58 4/2/09 1410 4/3/09 300.0 2 MNS 400

Chromium Cr 0.0044 4/2/09 1410 4/14/09 200.8 0.001 MNS 0.1

Color Color units <2 4/2/09 1410 4/2/09 2120B 2 DA 15

Copper Cu <0.005 4/2/09 1410 4/14/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 166 4/2/09 1410 4/6/09 2510B N/A DA --

Fluoride F <0.2 4/2/09 1410 4/3/09 300.0 0.20 MNS 4

Hardness mg/L as CaCO3 55.0 4/2/09 1410 4/6/09 2340C 1 DA --

Iron Fe 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 4/2/09 1410 4/14/09 200.8 0.001 MNS 0.015

Magnesium Mg 5.11 4/2/09 1410 4/6/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0040 4/2/09 1410 4/14/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 4/2/09 1410 4/24/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 4/2/09 1410 4/14/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 4/2/09 1410 4/3/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 4/2/09 1410 4/3/09 300.0 0.200 MNS 1

pH Value 4500-H-B 4 WR 6.5 - 8.5

Potassium K 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 108 4/2/09 1410 4/6/09 2540C 5 DA 1000

Sodium Na 200.7 0.50 Wetlab --

Sulfate SO4 11.1 4/2/09 1410 4/3/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 4/2/09 1410 4/7/09 160.2 5 DA --

Temperature oC 2550B N/A WR --

Zinc Zn <0.001 4/2/09 1410 4/14/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected
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Table 7.  Zone 5:  2Q 2009 Extracted Water Chemistry, Silver Lake Well  

Constituent Symbol Result (ppm)* Date 
Sampled

Time 
Sampled

Date 
Analyzed Method Number Reporting Limit 

(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 56 5/14/09 0745 5/18/09 2320B 1 DA --

Aluminum Al 0.011 5/14/09 0745 6/8/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 5/14/09 0745 6/8/09 200.8 0.001 MNS 0.006

Arsenic As 0.00160 5/14/09 0745 6/8/09 200.8 0.0001 MNS 0.01

Barium Ba 0.0210 5/14/09 0745 6/8/09 200.8 0.001 MNS 2

Calcium Ca 12.8 5/14/09 0745 5/19/09 3500-Ca-D 0.5 DA --

Chloride Cl 11.4 5/14/09 0745 5/15/09 300.0 2 MNS 400

Chromium Cr <0.001 5/14/09 0745 6/8/09 200.8 0.001 MNS 0.1

Color Color units <2 5/14/09 0745 5/14/09 2120B 2 WR 15

Copper Cu <0.005 5/14/09 0745 6/8/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 8.01 5/14/09 0745 5/14/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 175 5/14/09 0745 5/18/09 2510B N/A DA --

Fluoride F <0.2 5/14/09 0745 5/15/09 300.0 0.2 MNS 4

Hardness mg/L as CaCO3 49.0 5/14/09 0745 5/19/09 2340C 1 DA --

Iron Fe <0.010 5/14/09 0745 5/21/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 5/14/09 0745 6/8/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.14 5/14/09 0745 5/19/09 200.7 0.50 Wetlab 150

Manganese Mn <0.001 5/14/09 0745 6/8/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 5/14/09 0745 6/8/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 5/14/09 0745 6/8/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 5/14/09 0745 5/15/09 300.0 0.3 MNS 10

Nitrite as Nitrogen NO2-N <0.2 5/14/09 0745 5/15/09 300.0 0.2 MNS 1

pH Value 7.63 5/14/09 0745 5/14/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.4 5/14/09 0745 5/21/09 200.7 0.50 Wetlab --

Total Dissolved Solids1 TDS 113 5/14/09 0745 5/19/09 2540C 5 DA 1000

Sodium Na 14 5/14/09 0745 5/21/09 200.7 0.50 Wetlab --

Sulfate SO4 10.0 5/14/09 0745 5/15/09 300.0 4 MNS 500

Total Suspended Solids TSS <5 5/14/09 0745 5/18/09 160.2 5 DA --

Temperature oC 9.9 5/14/09 0745 5/14/09 2550B N/A WR --

Zinc Zn 0.0060 5/14/09 0745 6/8/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values. TMWA Lab No. 0509-47

* Color reported in standard color units, pH reported in standard pH units, conductivity

reported in microsiemens per centimeter, temperature reported in degrees celsius

ND  =  None Dectected
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Table 8.  Zone 5:  1Q 2009 Disinfection By-Products (DBP) Concentrations 

LAB ID LOCATION DATE 
SAMPLED

TIME 
SAMPLED

DATE 
ANALYZED

FREE Cl2, 
mg/L pH TEMP 0 

C
TTHM 
µg/L

HAA5 
µg/L

0209-31 4250 Norton (Stead WW) 02/19/09 0940 02/28/09 0.7 6.77 6.4 28.6 16.9

0209-32 14005 Mt Vida (Stead FD) 02/19/09 0955 03/02/09 0.7 6.88 7.4 27.4 17.7

0209-33 6060 Silverlakes Road 02/19/09 1005 03/02/09 0.5 7.11 7.1 27.2 17.3

0209-34 1075 N Hills Blvd (Library) 02/19/09 1030 03/02/09 0.5 7.96 8.3 33.1 19.9

0209-13 6600 N Wingfield Pkwy 02/17/09 1320 03/02/09 0.8 7.61 8.9 27.9 19.8

0209-14 Vista Heights (Vista # 3) 02/17/09 1253 03/02/09 0.4 6.91 8.8 31.8 21.6

0209-15 5535 Santa Rosa 02/17/09 1305 03/02/09 0.6 7.33 9.8 26.4 18.6

0209-16 5155 Santa Anita 02/17/09 1337 03/02/09 0.5 7.50 6.8 25.3 19.0

0209-23 10230 Timberwolf 02/18/09 1025 03/02/09 0.5 7.32 6.8 35.7 25.0

0209-24 4995 West 7th Street 02/18/09 1105 03/02/09 0.8 7.33 7.5 28.5 17.4

0209-25 6685 Chesterfield 02/18/09 1045 03/03/09 1.0 7.37 6.3 21.7 15.5

0209-26 1600 Grandview 02/18/09 1115 03/03/09 0.6 7.27 8.9 24.0 16.1

0209-17 1340 Spice Island 02/17/09 1356 03/03/09 0.5 7.88 9.9 36.7 19.4

0209-35 201 Lincoln 02/19/09 1120 03/03/09 1.0 7.68 8.0 15.6 11.5

0209-36 225 Queen Way 02/19/09 1055 03/03/09 0.9 7.53 6.0 17.3 13.2

0209-18 1900 Vassar 02/17/09 1011 03/03/09 0.7 7.10 9.3 19.3 13.8

0209-19 13205 Thunderbolt 02/17/09 1138 03/03/09 0.3 7.03 9.9 39.9 23.6

0209-27 243 South Sierra Street 02/18/09 1155 03/03/09 0.7 7.44 5.6 27.2 17.8

0209-20 6121 Lakeside 02/17/09 1038 03/03/09 0.8 7.32 9.5 25.7 17.1

0209-28 909 Hunter Lake Drive 02/18/09 1140 03/03/09 0.7 7.35 4.7 30.2 20.9

0209-37 2200 Primio Way 02/19/09 1145 03/02/09 0.5 7.61 8.3 28.6 21.0

0209-38 1135 O'Callaghan 02/19/09 1110 03/03/09 0.7 7.68 6.4 21.5 16.4
Average 27.2 18.2
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Table 9.  Zone 5:  2Q 2009 Disinfection By-Products (DBP) Concentrations 

LAB ID LOCATION DATE 
SAMPLED

TIME 
SAMPLED

DATE 
ANALYZED

FREE Cl2, 
mg/L

pH TEMP 0 C TTHM µg/L HAA5 
µg/L

0509-14 4250 Norton (Stead WW) 05/05/09 0955 05/15/09 0.5 7.77 12.2 50.0 47.7

0509-15 14005 Mt Vida (Stead FD) 05/05/09 1010 05/15/09 0.4 8.08 13.2 57.8 44.9

0509-16 6060 Silverlakes Road 05/05/09 1025 05/15/09 0.5 7.96 11.9 47.6 50.9

0509-17 1075 N Hills Blvd (Library) 05/05/09 1050 05/15/09 0.4 8.09 14.2 55.3 35.0

0509-18 6600 N Wingfield Pkwy 05/05/09 1245 05/15/09 0.6 7.69 12.9 54.9 58.0

0509-19 Vista Heights (Vista # 3) 05/05/09 1205 05/15/09 0.5 7.67 12.7 52.5 52.9

0509-20 5535 Santa Rosa 05/05/09 1220 05/15/09 0.7 7.56 13.4 51.1 53.8

0509-21 5155 Santa Anita 05/05/09 1235 05/15/09 0.7 7.69 13.2 45.4 66.0

0509-26 10230 Timberwolf 05/06/09 1030 05/15/09 0.6 7.45 12.0 42.5 52.6

0509-27 4995 West 7th Street 05/06/09 1100 05/15/09 0.7 7.67 12.8 41.8 53.4

0509-28 6685 Chesterfield 05/06/09 1050 05/15/09 0.6 7.51 13.5 51.4 49.4

0509-29 1600 Grandview 05/06/09 1120 05/15/09 0.5 7.68 11.1 48.5 56.6

0509-05 1340 Spice Island 05/04/09 1335 05/15/09 0.4 8.15 15.4 55.9 34.8

0509-22 201 Lincoln 05/05/09 1330 05/15/09 0.7 7.57 12.5 38.0 52.0

0509-30 225 Queen Way 05/06/09 1235 05/15/09 1.0 7.65 11.1 36.9 45.1

0509-06 1900 Vassar 05/04/09 1055 05/15/09 0.7 7.66 16.3 48.4 53.2

0509-07 13205 Thunderbolt 05/04/09 1200 05/15/09 0.5 7.42 14.4 51.6 49.8

0509-08 243 South Sierra Street 05/04/09 1300 05/15/09 0.7 7.55 10.7 26.9 36.1

0509-09 6121 Lakeside 05/04/09 1230 05/15/09 0.7 7.50 12.6 37.3 42.8

0509-31 909 Hunter Lake Drive 05/06/09 1135 05/15/09 0.9 7.59 9.5 29.7 43.2

0509-23 2200 Primio Way 05/05/09 1310 05/15/09 0.5 7.75 13.0 55.0 49.5

0509-32 1135 O'Callaghan 05/06/09 1255 05/15/09 0.9 7.86 12.6 38.4 46.7
Average 46.2 48.8
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Table 10.  Zone 5:  1st Half 2009 Total Coliform Reports Summary 

Date ID# Location Total 
Coliforms

Chlorine, 
Residual 
(mg/L)

pH Temp °C Turbidity, 
NTU

8-Jan C10 4930 Mt. Vida -Apt Bldg- Absent 0.7 8.18 10.9 0.16
15-Jan F9 10580 Stead BL.(Stead Elem Sch)-High Flyers- Absent 0.7 7.89 11.4 0.19
22-Jan I11 6559 Ruby Mtn (Hse/Pennicles) Absent 0.8 8.10 7.9 0.14
28-Jan L7 7350 Silver Lake BL.-Apts office Absent 0.7 8.08 9.0 0.19

5-Feb C10 4930 Mt. Vida -Apt Bldg- Absent 0.8 8.09 11.2 0.18
12-Feb F9 10580 Stead BL.(Stead Elem Sch)-High Flyers- Absent 0.7 7.90 8.9 0.18
19-Feb I11 6559 Ruby Mtn (Hse/Pennicles) Absent 0.8 8.16 8.5 0.15
25-Feb L7 7350 Silver Lake BL.-Apts office Absent 0.6 8.00 12.2 0.21

12-Mar C10 4930 Mt. Vida -Apt Bldg- Absent 0.5 7.73 7.9 0.17
11-Mar F9 10580 Stead BL.(Stead Elem Sch)-High Flyers- Absent 0.7 7.90 11.8 0.23
19-Mar I11 6559 Ruby Mtn (Hse/Pennicles) Absent 0.8 8.21 8.5 0.15
26-Mar L7 7350 Silver Lake BL.-Apts office Absent 0.7 8.15 10.8 0.18

7-Apr 10 4930 Mt. Vida -Apt Bldg- Absent 0.7 8.15 10.0 0.17
8-Apr 9 10580 Stead BL.(Stead Elem Sch)-High Flyers- Absent 0.5 8.01 13.6 0.22
14-Apr 11 6559 Ruby Mtn (Hse/Pennicles) Absent 0.8 8.17 8.4 0.14
28-Apr 7 7350 Silver Lake BL.-Apts office Absent 0.7 8.01 11.9 0.16

7-May 10 4930 Mt. Vida -Apt Bldg- Absent 0.8 8.17 11.8 0.16
14-May 9 10580 Stead BL.(Stead Elem Sch)-High Flyers- Absent 0.7 8.00 13.9 0.23
21-May 11 6559 Ruby Mtn (Hse/Pennicles) Absent 0.9 8.20 15.2 0.14
28-May 7 7350 Silver Lake BL.-Apts office Absent 0.5 8.13 18.3 0.16

4-Jun 10 4930 Mt. Vida -Apt Bldg- Absent 0.8 8.12 16.0 0.16
10-Jun 9 10580 Stead BL.(Stead Elem Sch)-High Flyers- Absent 0.5 7.89 17.6 0.24
17-Jun 11 6559 Ruby Mtn (Hse/Pennicles) Absent 0.8 8.20 16.4 0.15
24-Jun 7 7350 Silver Lake BL.-Apts office Absent 0.7 8.10 17.1 0.22

January-2009

June-2009

February-2009

March-2009

April-2009

May-2009
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4.0 CONCLUSION 

TMWA’s ASR in the West Lemmon Valley Basin has grown from 32 acre-feet of treated surface 
water injected in 2000 to 2,498 acre-feet cumulative total at the end of June 2009.  The results, as 
discussed above and shown by various data sheets and charts, show that both injection and 
pumping activities at S2W, AAW and SKW have very little, if any, effects on the shallow wells in 
the vicinity of S2W.  The data show that where the water level changes were experienced in these 
wells during the tests, the changes were significantly less than the annual historical water level 
variations in these wells before commencement of the injection tests. 

The chemistry of the injection and extracted water shows no adverse effects to the aquifer as 
evidenced from the low disinfection by-products concentrations and consistent water quality data 
from the extracted water.  
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1.0 SUMMARY 

On December 11, 2008, the Nevada Division of Environmental Protection, (NDEP), issued one-
year Temporary Permit #UNEV2009202T authorizing Truckee Meadows Water Authority 
(TMWA), to begin its Aquifer and Storage (ASR) activities at TMWA’s Hawkings Court Well 
(HCW) in Spanish Springs hydrographic basin (Appendix 1).  The permit was issued to allow 
TMWA to collect data to get a better understanding of the effects of ASR at the well before issuing 
he final 5-year permit (Appendix 1, paragraph 1, cover letter).  Nevada Department of Water 
Resources (NDWR) verbally allowed TMWA to proceed with the ASR program under NDEP’s 
temporary permit. 

TMWA commenced recharge at HCW on 1/22/2009 through 4/9/2009.  Recharge was terminated 
due to system requirements to pump the well.  During the first half of 2009, TMWA injected 229 
acre-ft (75 MG) of treated surface water from TMWA’s treatment plant at Chuck Bluff into HCW.  
During the same period, TMWA pumped 80 acre-ft (26 MG) of water from HCW (Table 1).  The 
monthly average, highest and lowest injection rates for Hawkings Court Well are shown in Table 
2. 

Table 1.Hawkings Court Well – 1st Half 2009 Recharge and Pumping 

JAN FEB MAR APR MAY JUNE
MG AF

Recharge 9 27 30 8 75 229

Pumping 11 8 8 26 80

TOTAL

 

Table 2.Hawkings Court Well – 1st Half 2009 Average, Highest and Lowest Monthly 
Injection Rates (gpm) 

January February March April
Average 683 680 676 671
Highest 703 696 691 687
Lowest 670 668 625 619

 

Figure 1 shows the location of Hawkings Court Well and its monitoring wells plus other 
production wells in its vicinity.  Figure 2 shows the water levels, and pumping and injection rates 
in the well.  As shown in Table 2 above, the average injection rate was approximately 680 gpm and 
yet the water level rose by only 10 feet over the whole injection period.  This shows that the 
aquifer at this well is very permeable and the well should be able to take more water.  Figure 3 
shows water level elevations in the injection/production well and its four monitoring wells.  Apart 
from the old Tucker well (now Hawkings Court Monitoring Well), TMWA drilled three other 
monitoring wells to the north and south-east of HCW in April and May 2009 (Figure 1).  They are 
shown in Figure 1 as Red Hawk Deep and Shallow Monitoring Wells and Golden Eagle Park 
Monitoring Well. 
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Figure 1. Hawkings Court Well and Nearby Wells 
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Figure 2. Hawkings Court Well, Mean Hourly Flow Rates and Water Levels, 1st Half 2009 
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Figure 3. Water Level Elevations for the Hawkings Court Well and its Monitoring Wells 
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2.0. PRODUCTION WELLS IN EAST SPANISH SPRINGS BASIN 

There are four production wells within 6,000 feet radius of HCW.  Two of the wells, Wingfield 
Springs # 1 and #2 are irrigation wells owned by Red Hawk Land Company, LLC.  Total 
production during the first half of 2009 was difficult to estimate as the data given to TMWA shown 
in Table 3 are incomplete.  An estimate of what the two wells pumped during first half of 2009 was 
made from the weekly production values for weeks of 7/6/09 and 7/13/09, for the period of 4/20/09 
to 6/30/09 for Wingfield #1 and 5/11/09 to 6/30/09 for Wingfield #2.  Wingfield Springs #1 
produced 108 acre-feet (35 MG) and Wingfield #2 produced 36 acre-feet (13 MG), totalling 144 
acre-feet (48 MG) during the first half of 2009. 

Washoe County Department of Water Resources (WCDWR) owns two municipal wells, Spring 
Creek #6 and #7 (Figure 1).  The two wells pumped 269 acre-feet (88 MG) during the first half of 
2009 (Table 4).  During the same period TMWA pumped 80 acre-feet (26 MG) and injected 229 
acre-feet (75 MG); the total pumped from the East Spanish Springs basin aquifer during the first 
half of 2009 was 493 acre-feet (162 MG).  The net pumping from this aquifer was 264 acre-feet 
(86 MG) during the first half of 2009. 
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Table 3. Wingfield Springs Wells – Production and Water Levels, 1st Half 2009 

Production Production
Date Time Water Level, ft gpm gallons per week Date Time Water Level, ft gpm gallons per week

4/13/09 7:00 a.m. 34 0 4/13/09 7:30 a.m. 81 0
4/20/09 7:00 a.m. 94 800 4/20/09 7:30 a.m. 80 0
4/27/09 7:00 a.m. 97 800 4/27/09 7:30 a.m. 83 0

5/4/09 7:00 a.m. 100 850 5/4/09 7:30 a.m. 86 0
5/11/09 7:00 a.m. 103 850 5/11/09 7:30 a.m. 122 750
5/18/09 7:00 a.m. 100 850 5/18/09 7:30 a.m. 124 750
5/25/09 7:00 a.m. 102 875 5/25/09 7:30 a.m. 129 750

6/1/09 7:00 a.m. 65 0 6/1/09 7:30 a.m. 78 0
6/8/09 7:00 a.m. 40 0 6/8/09 7:30 a.m. 81 0

6/15/09 7:00 a.m. 91 850 6/15/09 7:30 a.m. 84 0
6/22/09 7:00 a.m. 104 1,100 6/22/09 7:30 a.m. 134 750
6/29/09 7:00 a.m. 110 1,150 6/29/09 7:30 a.m. 141 750

7/6/09 7:00 a.m. 116 950 3,780,000 7/6/09 7:30 a.m. 146 750 1,570,000
7/13/09 7:00 a.m. 117 1,000 3,150,000 7/13/09 7:30 a.m. 145 750 1,950,000

Wingfield Springs #1 Wingfield Springs #2
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Table 4. Spring Creek #6 and #7 Wells – Production and Water Levels, 1st Half 2009 

DATE Water Level, ft Volume Pumped, MG Water Level, ft Volume Pumped, MG TOTAL
1/5/09 -87 2.10 -164
1/6/09 -160 0.58 -136

1/16/09 -89 0.65 -138
1/20/09 -87 1.28 -136
1/26/09 -88 1.34 -137

2/6/09 -160 0.58 -136
2/11/09 -89 0.11 -134
2/18/09 0.27
2/23/09 -160 0.42 -163

3/4/09 -81 0.34 -134
3/9/09 -84 0.28 -132

3/17/09 -85 0.49 -134
3/25/09 -83 0.50 -134
3/30/09 -84 0.79 -134

4/6/09 -160 0.88 -134
4/13/09 1.29 -134
4/20/09 -78 0.67 -140
4/27/09 -57 0.01 -136 2.3

5/4/09 -45 0.20 -136 2.3
5/11/09 -40 2.37 -137 5.8
5/18/09 -37 2.42 -170 7.0
5/27/09 -35 1.42 -171 8.2

6/2/09 -160 8.26 -169 6.2
6/8/09 -91 1.52 -142 5.6

6/15/09 -160 3.92 -171 6.4
6/22/09 -94 1.01 -172 10.2

TOTAL, MG 34 54 88
TOTAL, ACRE-FT 103 166 269

SPRING CREEK #6 SPRING CREEK #7
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3.0 WATER QUALITY 

Tables 5 and 6 show water sampling schedules and results from Hawkings Court injection and 
monitoring wells. The values reported comply with conditions of the UNEV2009202T permit 
(Appendix 1).  Tables 7 through 15 show the results of individual samples taken as per Attachment 
B of the permit.  Table 16 is a time series summary of the results from Tables 5 through 15. 

The water quality results from both the injection and monitoring wells during injection and up to 8 
days of pumping are below the MCL for Drinking Water Standards (Tables 5 through 16).  HAA5 
and TTHM from the pumped water are slightly raised but they are still below the MCL.  The 
results show that the injected water at Hawkings Court well does not adversely affect the aquifer in 
East Spanish Springs basin. 
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Table 5. Hawkings Court Well – Sampling Schedule and Results, First Half 2009 

Constituent Result Constituent Result
Sample Date: Sample Date: 1/22/09 TOC (ppm) <0.50
Sample Time: Sample Time: 0945

Constituent Result Constituent Result
Sample Date: 1/22/09 EC (uS/cm) 175 Sample Date: 1/22/09 EC (uS/cm) 249
Sample Time: 1420 pH 8.21 Sample Time: 1520 pH 8.07

Temperature (°C) 8.2 Temperature (°C) 16.8
Dissolved Oxygen (ppm) 11.21 Dissolved Oxygen (mg/L) 6.40

Attachment B HCW1 attachment Attachment B TMW1 attachment
TTHM (ppb) 25.9 Chlorine Residual (ppm) <0.1
HAA5 (ppb) 20 TOC (ppm) 0.81

Chlorine Residual (ppm) 0.5
TOC (ppm) 1.02

Constituent Result Constituent Result
Sample Date: Sample Date: 1/28/09 Attachment B TMW7 attachment
Sample Time: Sample Time: 1540

Constituent Result Constituent Result
Sample Date: Sample Date: 2/4/09 Attachment B TMW14 attachment
Sample Time: Sample Time: 1400 Chlorine Residual (ppm) 0.1

TOC (ppm) 0.97

Constituent Result
Sample Date: 2/20/09 TTHM (ppb) 27.2
Sample Time: 1045 HAA5 (ppb) 18

Sampling not required

Sampling not required

Hawkings Court Production Well
Sampling Schedule and Results

Hawkings Court Monitoring Well
Day 0Day 0

Day 1

Day 7

Day 1

Day 30

Sampling not required

Day 7

Day 14 Day 14
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Table 6. Hawkings Court Well - Monthly Sampling Schedule, First Half 2009 

Constituent Result Constituent Result
Sample Date: 1/22/2009 EC (uS/cm) 175 Sample Date: 1/22/2009 EC (uS/cm) 249
Sample Time: 1420 pH 8.21 Sample Time: 1520 pH 8.07

Temperature (°C) 8.2 Temperature (°C) 16.8
Dissolved Oxygen (ppm) 11.21 Dissolved Oxygen (ppm) 6.40
Chlorine Residual (ppm) 0.5

TOC (ppm) 1.02

Constituent Result Constituent Result
Sample Date: 2/20/2009 EC (uS/cm) 159 Sample Date: 2/4/2009 EC (uS/cm) 189
Sample Time: 1045 pH 7.61 Sample Time: 1400 pH 7.13

Temperature (°C) 6.8 Temperature (°C) 15.5
Dissolved Oxygen (ppm) 11.26 Dissolved Oxygen (ppm) 8.78
Chlorine Residual (ppm) 0.5

TOC (ppm) 1.2

Constituent Result Constituent Result
Sample Date: 3/24/2009 EC (uS/cm) 157 Sample Date: 3/24/2009 EC (uS/cm) 214
Sample Time: 1340 pH 8.46 Sample Time: 1335 pH 8.22

Temperature (°C) 9.5 Temperature (°C) 14.4
Dissolved Oxygen (ppm) 9.93 Dissolved Oxygen (ppm) 8.23
Chlorine Residual (ppm) 0.8

TOC (ppm) 1.3

Constituent Result Constituent Result
Sample Date: 4/17/2009 EC (uS/cm) 149 Sample Date: 4/17/2009 EC (uS/cm) 263
Sample Time: 1230 pH 8.46 Sample Time: 1240 pH 8.24

Temperature (°C) 14.5 Temperature (°C) 21.2
Dissolved Oxygen (ppm) 9.48 Dissolved Oxygen (ppm) 5.53
Chlorine Residual (ppm) 0.5

TOC (ppm) ----

Constituent Result
Sample Date: 4/20/2009 Attachment B see attached
Sample Time: 1400 THM/HAA 4/20/2009

Chlorine Residual (ppm) spreadsheet

Constituent Result
Sample Date: 4/24/2009 Attachment B see attached
Sample Time: 1320 4/24/2009

spreadsheet

Hawkings Court Production Well

Produced water - Day 4

^^^^^^^^^^^^^^After production starts^^^^^^^^^^^^^^^^^^

February Monitoring

March Monitoring

Hawkings Court Monitoring Well

Produced water - Day 8

^^^^^^^^^^^^^^After production starts^^^^^^^^^^^^^^^^^^

^^^^^^^^^^^^^^After recharge ceases^^^^^^^^^^^^^^^^^^

March Monitoring

April Monitoring

February Monitoring

January Monitoring January Monitoring

After recharge ceases
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Table 7. Hawkings Court Monitoring Well – Water Quality Before Recharge, 1st Half 2009 

Constituent Symbol Result 
(ppm)*

Date 
Sampled

Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting 
Limit 
(ppm)

Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 82.0 1/22/09 0945 2320B 1 DA --
Aluminum Al <0.01 1/22/09 0945 2/2/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)
Antimony Sb <0.001 1/22/09 0945 2/2/09 200.8 0.001 MNS 0.006
Arsenic As 0.0022 1/22/09 0945 2/2/09 200.8 0.0001 MNS 0.01
Barium Ba 0.005 1/22/09 0945 200.8 0.001 MNS 2
Bicarbonate HCO3 100 1/22/09 0945 2320B 1 DA --
Boron B 1/22/09 0945 200.7 0.10 Wetlab --
Calcium Ca 10.8 1/22/09 0945 3500-Ca-D 0.5 DA --
Carbonate CO3 0 1/22/09 0945 2320B 1 DA --
Chloride Cl 1/22/09 0945 300.0 1.0 Wetlab 400
Chorine Residual Cl2 1/22/09 0945 WR
Chromium Cr 0.0044 1/22/09 0945 2/2/09 200.8 0.001 MNS 0.1
Color Color units <2 1/22/09 0945 2120B 2 WR 15
Copper Cu <0.005 1/22/09 0945 2/2/09 200.8 0.005 MNS 1.3
Dissolved Oxygen DO 1/22/09 0945 360.1 0.1 Wetlab --
Electrical Conductivity mS/cm 251 1/22/09 0945 2510B N/A DA --
Fluoride F 1/22/09 0945 300.0 0.10 Wetlab 4
Hardness mg/L as CaCO3 41.0 1/22/09 0945 2340C 1 DA --
Iron Fe 1/22/09 0945 200.7 0.010 Wetlab 0.6
Lead Pb <0.001 1/22/09 0945 2/2/09 200.8 0.001 MNS 0.015
Magnesium Mg 3.4 1/22/09 0945 200.7 0.50 Wetlab 150
Manganese Mn 0.0013 1/22/09 0945 2/2/09 200.8 0.001 MNS 0.1
Mercury Hg <0.0005 1/22/09 0945 2/25/09 200.8 0.0005 MNS 0.002
Nickel Ni <0.001 1/22/09 0945 2/2/09 200.8 0.001 MNS 0.1
Nitrate as Nitrogen NO3-N 1/22/09 0945 300.0 1.0 Wetlab 10
Nitrite as Nitrogen NO2-N 1/22/09 0945 300.0 0.010 Wetlab 1
pH Value 1/22/09 0945 4500-H-B 4 WR 6.5 - 8.5
Potassium K 1/22/09 0945 200.7 0.50 Wetlab --
Sodium Na 1/22/09 0945 200.7 0.50 Wetlab --
Sulfate SO4 1/22/09 0945 300.0 1.0 Wetlab 500
Total Dissolved Solids1 TDS 156 1/22/09 0945 2540C 5 DA 1000
Total Organic Carbon TOC <0.50 1/22/09 0945 5310B 0.5 DA --
Total Suspended Solids TSS 0 1/22/09 0945 160.2 5 DA --
Temperature oC 1/22/09 0945 2550B N/A WR --
Turbidity NTU 1/22/09 0945 WR
Zinc Zn <0.005 1/22/09 0945 2/2/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 8. Hawkings Court Well – Water Quality During Day One of Recharge, 1st Half  
2009 

Constituent Symbol Result (ppm)* Date Sampled Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 55.0 1/22/09 1420 1/27/09 2320B 1 DA --

Aluminum Al 0.034 1/22/09 1420 2/2/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 1/22/09 1420 2/2/09 200.8 0.001 MNS 0.006

Arsenic As 0.00077 1/22/09 1420 2/2/09 200.8 0.0001 MNS 0.01

Barium Ba 21.000 1/22/09 1420 2/2/09 200.8 0.001 MNS 2

Bicarbonate HCO3 67.1 1/22/09 1420 1/27/09 2320B 1 DA --

Boron B <0.10 1/22/09 1420 2/4/09 200.7 0.10 Wetlab --

Bromide Br <0.005 1/22/09 1420 2/13/09 300.1 0.0050 Wetlab --

Calcium Ca 14.0 1/22/09 1420 1/27/09 3500-Ca-D 0.5 DA --

Carbonate CO3 0 1/22/09 1420 1/27/09 2320B 1 DA --

Chloride Cl 10 1/22/09 1420 1/23/09 300.0 1.0 Wetlab 400

Chorine Residual Cl2 0.5 1/22/09 1420 1/23/09 N/A 0.1 WR

Chromium Cr <0.001 1/22/09 1420 2/2/09 200.8 0.001 MNS 0.1

Color Color units <2 1/22/09 1420 1/22/09 2120B 2 WR 15

Copper Cu <0.005 1/22/09 1420 2/2/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 11.21 1/22/09 1420 1/22/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 175 1/22/09 1420 1/27/09 2510B N/A DA --

Fluoride F <0.10 1/22/09 1420 1/23/09 300.0 0.10 Wetlab 4

Haloacetic Acid HAA5 20 1/22/09 1420 2/8/09 552.2 N/A Alpha 60

Hardness mg/L as CaCO3 53.0 1/22/09 1420 1/27/09 2340C 1 DA --

Iron Fe <0.010 1/22/09 1420 2/4/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 1/22/09 1420 2/2/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.1 1/22/09 1420 2/4/09 200.7 0.50 Wetlab 150

Manganese Mn 0.00013 1/22/09 1420 2/2/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 1/22/09 1420 2/2/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 1/22/09 1420 2/2/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <1.0 1/22/09 1420 1/23/09 300.0 1.0 Wetlab 10

Nitrite as Nitrogen NO2-N <0.025 1/22/09 1420 1/23/09 300.0 0.010 Wetlab 1

pH Value 8.21 1/22/09 1420 1/22/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.3 1/22/09 1420 2/4/09 200.7 0.50 Wetlab --

Sodium Na 12 1/22/09 1420 2/4/09 200.7 0.50 Wetlab --

Sulfate SO4 16 1/22/09 1420 1/23/09 300.0 1.0 Wetlab 500

Total Dissolved Solids1 TDS 95 1/22/09 1420 1/27/09 2540C 5 Wetlab 1000

Total Organic Carbon TOC 1.02 1/22/09 1420 1/26/09 5310B 0.5 DA --

Total Suspended Solids TSS 0 1/22/09 1420 1/27/09 160.2 1 Wetlab --

Total Trihalomethanes TTHM 25.9 1/22/09 1420 1/27/09 524.2 N/A Alpha 80

Temperature oC 8.2 1/22/09 1420 1/22/09 2550B N/A WR --

Turbidity NTU 0.92 1/22/09 1420 1/22/09 N/A N/A WR

Zinc Zn <0.005 1/22/09 1420 2/2/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 9. Hawkings Court Monitoring Well – Water Quality During Day One Recharge, 1st 
Half 2009 

Constituent Symbol Result (ppm)* Date Sampled Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 83.0 1/22/09 1520 1/27/09 2320B 1 DA --

Aluminum Al <0.01 1/22/09 1520 2/2/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 1/22/09 1520 2/2/09 200.8 0.001 MNS 0.006

Arsenic As 0.0025 1/22/09 1520 2/2/09 200.8 0.0001 MNS 0.01

Barium Ba 0.006 1/22/09 1520 2/2/09 200.8 0.001 MNS 2

Bicarbonate HCO3 101 1/22/09 1520 1/27/09 2320B 1 DA --

Boron B <0.10 1/22/09 1520 2/4/09 200.7 0.10 Wetlab --

Bromide Br 0.094 1/22/09 1520 2/13/09 300.1 0.0050 Wetlab --

Calcium Ca 10.8 1/22/09 1520 1/27/09 3500-Ca-D 0.5 DA --

Carbonate CO3 0 1/22/09 1520 1/27/09 2320B 1 DA --

Chloride Cl 15 1/22/09 1520 1/23/09 300.0 1.0 Wetlab 400

Chorine Residual Cl2 <0.1 1/22/09 1520 1/22/09 N/A 0.1 WR

Chromium Cr <0.001 1/22/09 1520 2/2/09 200.8 0.001 MNS 0.1

Color Color units <2 1/22/09 1520 1/22/09 2120B 2 WR 15

Copper Cu <0.005 1/22/09 1520 2/2/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 6.40 1/22/09 1520 1/22/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 249 1/22/09 1520 1/27/09 2510B N/A DA --

Fluoride F 0.18 1/22/09 1520 1/23/09 300.0 0.10 Wetlab 4

Haloacetic Acid HAA5 1.2 1/22/09 1520 2/5/09 552.2 N/A Alpha 60

Hardness mg/L as CaCO3 41.0 1/22/09 1520 1/27/09 2340C 1 DA --

Iron Fe 0.093 1/22/09 1520 2/4/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 1/22/09 1520 2/2/09 200.8 0.001 MNS 0.015

Magnesium Mg 3.4 1/22/09 1520 2/4/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0038 1/22/09 1520 2/2/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 1/22/09 1520 2/25/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 1/22/09 1520 2/2/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N 1.1 1/22/09 1520 1/23/09 300.0 1.0 Wetlab 10

Nitrite as Nitrogen NO2-N <0.025 1/22/09 1520 1/23/09 300.0 0.010 Wetlab 1

pH Value 8.07 1/22/09 1520 1/22/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 5.5 1/22/09 1520 2/4/09 200.7 0.50 Wetlab --

Sodium Na 28 1/22/09 1520 2/4/09 200.7 0.50 Wetlab --

Sulfate SO4 18 1/22/09 1520 1/23/09 300.0 1.0 Wetlab 500

Total Dissolved Solids1 TDS 152 1/22/09 1520 1/27/09 2540C 5 DA 1000

Total Organic Carbon TOC 0.81 1/22/09 1520 1/27/09 5310B 0.5 DA --

Total Suspended Solids TSS 0 1/22/09 1520 1/27/09 160.2 5 DA --

Total Trihalomethanes TTHM 18.3 1/22/09 1520 1/27/09 524..2 N/A Alpha 80

Temperature oC 16.8 1/22/09 1520 1/22/09 2550B N/A WR --

Turbidity NTU 0.87 1/22/09 1520 1/22/09 N/A N/A WR

Zinc Zn <0.005 1/22/09 1520 2/2/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 10. Hawkings Court Monitoring Well – Water Quality After7 Days Recharge, 1st 
Half 2009 

Constituent Symbol Result (ppm)* Date Sampled Time Sampled Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 65.0 1/28/09 1540 2/3/09 2320B 1 DA --

Aluminum Al <0.01 1/28/09 1540 2/2/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 1/28/09 1540 2/2/09 200.8 0.001 MNS 0.006

Arsenic As 0.0015 1/28/09 1540 2/2/09 200.8 0.0001 MNS 0.01

Barium Ba 0.004 1/28/09 1540 2/2/09 200.8 0.001 MNS 2

Bicarbonate HCO3 79.3 1/28/09 1540 2/3/09 2320B 1 DA --

Boron B <0.10 1/28/09 1540 2/2/09 200.7 0.10 Wetlab --

Bromide Br 0.014 1/28/09 1540 2/3/09 300.1 0.0050 Wetlab --

Calcium Ca 8.0 1/28/09 1540 2/3/09 3500-Ca-D 0.5 DA --

Carbonate CO3 0.0 1/28/09 1540 2/3/09 2320B 1 DA --

Chloride Cl 12 1/28/09 1540 1/29/09 300.0 1.0 Wetlab 400

Chorine Residual Cl2 0.1 1/28/09 1540 1/28/09 N/A 0.1 WR 4.0

Chromium Cr <0.001 1/28/09 1540 2/2/09 200.8 0.001 MNS 0.1

Color Color units <2 1/28/09 1540 1/28/09 2120B 2 WR 15

Copper Cu <0.005 1/28/09 1540 2/2/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 8.41 1/28/09 1540 1/28/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 201 1/28/09 1540 2/3/09 2510B N/A DA --

Fluoride F 0.13 1/28/09 1540 1/29/09 300.0 0.10 Wetlab 4

Hardness mg/L as CaCO3 40.0 1/28/09 1540 2/3/09 2340C 1 DA --

Iron Fe 0.036 1/28/09 1540 2/2/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 1/28/09 1540 2/2/09 200.8 0.001 MNS 0.015

Magnesium Mg 3.5 1/28/09 1540 2/2/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0019 1/28/09 1540 2/2/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 1/28/09 1540 2/25/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 1/28/09 1540 2/2/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <1.0 1/28/09 1540 1/29/09 300.0 1.0 Wetlab 10

Nitrite as Nitrogen NO2-N <0.010 1/28/09 1540 1/29/09 300.0 0.010 Wetlab 1

pH Value 8.02 1/28/09 1540 1/28/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 5.6 1/28/09 1540 2/2/09 200.7 0.50 Wetlab --

Sodium Na 27 1/28/09 1540 2/2/09 200.7 0.50 Wetlab --

Sulfate SO4 16 1/28/09 1540 1/29/09 300.0 1.0 Wetlab 500

Total Dissolved Solids1 TDS 131 1/28/09 1540 2/3/09 2540C 5 DA 1000
Total Suspended 
Solids TSS 0 1/28/09 1540 2/3/09 160.2 5 DA --

Temperature oC 16.1 1/28/09 1540 1/28/09 2550B N/A WR --

Turbidity NTU 0.38 1/28/09 1540 1/28/09 N/A N/A WR

Zinc Zn <0.005 1/28/09 1540 2/2/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 11. Hawkings Court Monitoring Well – Water Quality After 14 Days Recharge, 1st 
Half 2009 

Constituent Symbol Result (ppm)* Date Sampled Time Sampled Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 63.0 2/4/09 1400 2/9/09 2320B 1 DA --

Aluminum Al <0.001 2/4/09 1400 2/18/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 2/4/09 1400 2/18/09 200.8 0.001 MNS 0.006

Arsenic As 0.0017 2/4/09 1400 2/18/09 200.8 0.0001 MNS 0.01

Barium Ba 0.004 2/4/09 1400 2/18/09 200.8 0.001 MNS 2

Bicarbonate HCO3 76.8 2/4/09 1400 2/9/09 2320B 1 DA --

Boron B <0.10 2/4/09 1400 2/17/09 200.7 0.10 Wetlab --

Bromide Br 0.014 2/4/09 1400 2/5/09 300.1 0.0050 Wetlab --

Calcium Ca 8.01 2/4/09 1400 2/9/09 3500-Ca-D 0.5 DA --

Carbonate CO3 0.00 2/4/09 1400 2/9/09 2320B 1 DA --

Chloride Cl 12 2/4/09 1400 2/4/09 300.0 1.0 Wetlab 400

Chorine Residual Cl2 0.1 2/4/09 1400 2/4/09 N/A 0.1 WR

Chromium Cr 0.0017 2/4/09 1400 2/18/09 200.8 0.001 MNS 0.1

Color Color units <2 2/4/09 1400 2/4/09 2120B 2 WR 15

Copper Cu <0.005 2/4/09 1400 2/18/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 8.78 2/4/09 1400 2/4/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 189 2/4/09 1400 2/9/09 2510B N/A DA --

Fluoride F 0.14 2/4/09 1400 2/4/09 300.0 0.10 Wetlab 4

Hardness mg/L as CaCO3 35 2/4/09 1400 2/9/09 2340C 1 DA --

Iron Fe <0.010 2/4/09 1400 2/17/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 2/4/09 1400 2/18/09 200.8 0.001 MNS 0.015

Magnesium Mg 3.2 2/4/09 1400 2/17/09 200.7 0.50 Wetlab 150

Manganese Mn 0.0016 2/4/09 1400 2/18/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 2/4/09 1400 2/25/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 2/4/09 1400 2/18/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <1.0 2/4/09 1400 2/4/09 300.0 1.0 Wetlab 10

Nitrite as Nitrogen NO2-N <0.025 2/4/09 1400 2/4/09 300.0 0.010 Wetlab 1

pH Value 7.13 2/4/09 1400 2/4/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 4.7 2/4/09 1400 2/17/09 200.7 0.50 Wetlab --

Sodium Na 21 2/4/09 1400 2/17/09 200.7 0.50 Wetlab --

Sulfate SO4 16 2/4/09 1400 2/4/09 300.0 1.0 Wetlab 500

Total Dissolved Solids1 TDS 123 2/4/09 1400 2/9/09 2540C 5 DA 1000

Total Organic Carbon TOC 0.97 2/4/09 1400 2/9/09 5310B 0.5 DA --

Total Suspended Solids TSS <10 2/4/09 1400 2/5/09 160.2 5 Wetlab --

Temperature oC 15.5 2/4/09 1400 2/4/09 2550B N/A WR --

Turbidity NTU 0.57 2/4/09 1400 2/4/09 N/A N/A WR

Zinc Zn <0.005 2/4/09 1400 2/18/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 12. Hawkings Court Well – Water Quality After 30 Days Recharge, 1st Half 2009 

Constituent Symbol Result 
(ppm)*

Date 
Sampled

Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting 
Limit 
(ppm)

Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 2/20/09 1045 2320B 1 DA --
Aluminum Al 0.030 2/20/09 1045 3/2/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)
Antimony Sb <0.001 2/20/09 1045 3/2/09 200.8 0.001 MNS 0.006
Arsenic As 2/20/09 1045 3/2/09 200.8 0.0001 MNS 0.01
Barium Ba 0.018 2/20/09 1045 3/2/09 200.8 0.001 MNS 2
Bicarbonate HCO3 2/20/09 1045 2320B 1 DA --
Boron B 2/20/09 1045 200.7 0.10 Wetlab --
Bromide Br 2/20/09 1045 300.1 0.0050 Wetlab --
Calcium Ca 2/20/09 1045 3500-Ca-D 0.5 DA --
Carbonate CO3 2/20/09 1045 2320B 1 DA --
Chloride Cl 2/20/09 1045 300.0 1.0 Wetlab 400
Chorine Residual Cl2 0.5 2/20/09 1045 0.1 WR
Chromium Cr 0.0032 2/20/09 1045 3/2/09 200.8 0.001 MNS 0.1
Color Color units 2/20/09 1045 2120B 2 WR 15
Copper Cu <0.005 2/20/09 1045 3/2/09 200.8 0.005 MNS 1.3
Dissolved Oxygen DO 11.26 2/20/09 1045 2/20/09 360.1 0.1 Wetlab --
Electrical Conductivity mS/cm 159 2/20/09 1045 2510B N/A DA --
Fluoride F 2/20/09 1045 300.0 0.10 Wetlab 4
Haloacetic Acid HAA5 18 2/20/09 1045 3/5/09 552.2 N/A Alpha 60
Hardness mg/L as CaCO3 2/20/09 1045 2340C 1 DA --
Iron Fe 2/20/09 1045 200.7 0.010 Wetlab 0.6
Lead Pb <0.001 2/20/09 1045 3/2/09 200.8 0.001 MNS 0.015
Magnesium Mg 2/20/09 1045 200.7 0.50 Wetlab 150
Manganese Mn 0.0012 2/20/09 1045 3/2/09 200.8 0.001 MNS 0.1
Mercury Hg 2/20/09 1045 200.8 0.0005 MNS 0.002
Nickel Ni <0.001 2/20/09 1045 3/2/09 200.8 0.001 MNS 0.1
Nitrate as Nitrogen NO3-N 2/20/09 1045 300.0 1.0 Wetlab 10
Nitrite as Nitrogen NO2-N 2/20/09 1045 300.0 0.010 Wetlab 1
pH Value 7.61 2/20/09 1045 4500-H-B 4 WR 6.5 - 8.5
Potassium K 2/20/09 1045 200.7 0.50 Wetlab --
Sodium Na 2/20/09 1045 200.7 0.50 Wetlab --
Sulfate SO4 2/20/09 1045 300.0 1.0 Wetlab 500
Total Dissolved Solids1 TDS 103 2/20/09 1045 2540C 5 DA 1000
Total Organic Carbon TOC 1.2 2/20/09 1045 5310B 0.5 DA --
Total Suspended Solids TSS 2/20/09 1045 160.2 5 Wetlab --
Temperature oC 6.8 2/20/09 1045 2550B N/A WR --
Total Trihalomethanes TTHM 27.2 2/20/09 1045 Alpha 80
Turbidity NTU 0.83 2/20/09 1045 WR --
Zinc Zn <0.005 2/20/09 1045 3/2/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 13. Hawkings Court Well – Extracted Water Quality After 4 Days pumping, 1st Half 
2009 

Constituent Symbol Result (ppm)* Date Sampled Time 
Sampled

Date 
Analyzed

Method 
Number

Reporting Limit 
(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 55.0 4/20/09 1400 4/22/08 2320B 1 DA --

Aluminum Al 0.0162 4/20/09 1400 4/28/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 4/20/09 1400 4/28/09 200.8 0.001 MNS 0.006

Arsenic As 0.0011 4/20/09 1400 4/20/09 200.8 0.0001 MNS 0.01

Barium Ba 0.016 4/20/09 1400 4/28/09 200.8 0.001 MNS 2

Bicarbonate HCO3 67.1 4/20/09 1400 4/22/09 2320B 1 DA --

Boron B <0.10 4/20/09 1400 4/29/09 200.7 0.10 Wetlab --

Bromide Br 0.012 4/20/09 1400 4/29/09 300.1 0.0050 Wetlab --

Calcium Ca 12.0 4/20/09 1400 4/27/09 3500-Ca-D 0.5 DA --

Carbonate CO3 ND 4/20/09 1400 4/22/09 2320B 1 DA --

Chloride Cl 10.9 4/20/09 1400 4/22/09 300.0 1.0 Wetlab 400

Chorine Residual Cl2 0.1 4/20/09 1400 4/20/09 N/A 0.1 WR

Chromium Cr 0.0038 4/20/09 1400 4/28/09 200.8 0.001 MNS 0.1

Color Color units <2 4/20/09 1400 4/20/09 2120B 2 WR 15

Copper Cu <0.005 4/20/09 1400 4/28/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 9.65 4/20/09 1400 4/20/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 174 4/20/09 1400 4/22/09 2510B N/A DA --

Fluoride F <0.2 4/20/09 1400 4/22/09 300.0 0.10 Wetlab 4

Haloacetic Acid HAA5 32 4/20/09 1400 4/30/09 552.2 N/A Alpha 60

Hardness mg/L as CaCO3 49.0 4/20/09 1400 4/27/09 2340C 1 DA --

Iron Fe <0.010 4/20/09 1400 4/29/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 4/20/09 1400 4/28/09 200.8 0.001 MNS 0.015

Magnesium Mg 4.6 4/20/09 1400 4/27/09 200.7 0.50 Wetlab 150

Manganese Mn <0.001 4/20/09 1400 4/20/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 4/20/09 1400 4/23/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 4/20/09 1400 4/28/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 4/20/09 1400 4/22/09 300.0 1.0 Wetlab 10

Nitrite as Nitrogen NO2-N <0.2 4/20/09 1400 4/22/09 300.0 0.010 Wetlab 1

pH Value 8.21 4/20/09 1400 4/20/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 1.7 4/20/09 1400 4/29/09 200.7 0.50 Wetlab --

Sodium Na 14 4/20/09 1400 4/29/09 200.7 0.50 Wetlab --

Sulfate SO4 11.9 4/20/09 1400 4/22/09 300.0 1.0 Wetlab 500

Total Dissolved Solids1 TDS 113 4/20/09 1400 4/22/09 2540C 5 DA 1000

Total Organic Carbon TOC 1.05 4/20/09 1400 4/20/09 5310B 0.5 DA --

Total Suspended Solids TSS <5 4/20/09 1400 4/27/09 160.2 5 Wetlab --

Temperature oC 11.5 4/20/09 1400 4/20/09 2550B N/A WR --

Total Trihalomethanes TTHM 48.7 4/20/09 1400 4/24/09 524.2 0.005 CM 80

Turbidity NTU 0.18 4/20/09 1400 4/20/09 N/A N/A WR --

Zinc Zn <0.005 4/20/09 1400 4/28/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 14. Hawkings Court Monitoring Well –Water Quality After 8 Days 
Injection/Production Well Pumping, 1st Half 2009 

Constituent Symbol Result 
(ppm)* Date Sampled Time 

Sampled
Date 

Analyzed
Method 
Number

Reporting 
Limit (ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 82.0 4/24/09 1315 4/27/09 2320B 1 DA --
Aluminum Al <0.01 4/24/09 1315 4/28/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)
Antimony Sb <0.001 4/24/09 1315 4/28/09 200.8 0.001 MNS 0.006
Arsenic As 0.00047 4/24/09 1315 4/28/09 200.8 0.0001 MNS 0.01
Barium Ba 0.010 4/24/09 1315 4/28/09 200.8 0.001 MNS 2
Bicarbonate HCO3 100.0 4/24/09 1315 4/28/09 2320B 1 DA --
Boron B <0.10 4/24/09 1315 5/5/09 200.7 0.10 Wetlab --
Bromide Br 4/24/09 1315 300.1 0.0050 Wetlab --
Calcium Ca 10.0 4/24/09 1315 4/27/09 3500-Ca-D 0.5 DA --
Carbonate CO3 ND 4/24/09 1315 4/27/09 2320B 1 DA --
Chloride Cl 14.3 4/24/09 1315 4/27/09 300.0 1.0 Wetlab 400
Chorine Residual Cl2 4/24/09 1315 0.1 WR
Chromium Cr 0.0027 4/24/09 1315 4/28/09 200.8 0.001 MNS 0.1
Color Color units <2 4/24/09 1315 4/24/09 2120B 2 WR 15
Copper Cu <0.005 4/24/09 1315 4/28/09 200.8 0.005 MNS 1.3
Dissolved Oxygen DO 6.04 4/24/09 1315 4/23/09 360.1 0.1 Wetlab --
Electrical Conductivity mS/cm 255 4/24/09 1315 4/27/09 2510B N/A DA --
Fluoride F <0.2 4/24/09 1315 4/27/09 300.0 0.10 Wetlab 4
Haloacetic Acid HAA5 4/24/09 1315 552.2 N/A Alpha 60
Hardness mg/L as CaCO3 43.0 4/24/09 1315 4/27/09 2340C 1 DA --
Iron Fe 0.075 4/24/09 1315 5/5/09 200.7 0.010 Wetlab 0.6
Lead Pb <0.001 4/24/09 1315 4/28/09 200.8 0.001 MNS 0.015
Magnesium Mg 4.38 4/24/09 1315 4/27/09 200.7 0.50 Wetlab 150
Manganese Mn <0.001 4/24/09 1315 4/28/09 200.8 0.001 MNS 0.1
Mercury Hg <0.0005 4/24/09 1315 4/28/09 200.8 0.0005 MNS 0.002
Nickel Ni <0.001 4/24/09 1315 4/28/09 200.8 0.001 MNS 0.1
Nitrate as Nitrogen NO3-N 0.967 4/24/09 1315 4/27/09 300.0 1.0 Wetlab 10
Nitrite as Nitrogen NO2-N <0.2 4/24/09 1315 4/27/09 300.0 0.010 Wetlab 1
pH Value 4/24/09 1315 4500-H-B 4 WR 6.5 - 8.5
Potassium K 6.2 4/24/09 1315 5/5/09 200.7 0.50 Wetlab --
Sodium Na 35 4/24/09 1315 5/5/09 200.7 0.50 Wetlab --
Sulfate SO4 19.4 4/24/09 1315 4/27/09 300.0 1.0 Wetlab 500
Total Dissolved Solids1 TDS 166 4/24/09 1315 4/29/09 2540C 5 DA 1000
Total Organic Carbon TOC 0.638 4/24/09 1315 4/29/09 5310B 0.5 DA --
Total Suspended Solids TSS <5 4/24/09 1315 4/27/09 160.2 5 Wetlab --
Temperature oC 4/24/09 1315 2550B N/A WR --
Total Trihalomethanes TTHM 4/24/09 1315 524.2 0.005 CM 80
Turbidity NTU 4/24/09 1315 WR --
Zinc Zn <0.005 4/24/09 1315 4/28/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 15. Hawkings Court Well –Water Quality After 8 Days Pumping, 1st Half 2009 

Constituent Symbol Result (ppm)* Date Sampled Time 
Sampled

Date 
Analyzed Method Number Reporting Limit 

(ppm) Analyst Drinking Water Standard (mg/L)

Alkalinity mg/L as CaCO3 60.0 4/24/09 1320 4/27/09 2320B 1 DA --

Aluminum Al 0.015 4/24/09 1320 4/28/09 200.8 0.01 MNS 0.05 – 0.2  (Advisory Standard)

Antimony Sb <0.001 4/24/09 1320 4/28/09 200.8 0.001 MNS 0.006

Arsenic As 0.00059 4/24/09 1320 4/28/09 200.8 0.0001 MNS 0.01

Barium Ba 0.019 4/24/09 1320 4/28/09 200.8 0.001 MNS 2

Bicarbonate HCO3 73.2 4/24/09 1320 4/27/09 2320B 1 DA --

Boron B <0.10 4/24/09 1320 5/5/09 200.7 0.10 Wetlab --

Bromide Br 4/24/09 1320 300.1 0.0050 Wetlab --

Calcium Ca 11.6 4/24/09 1320 4/27/09 3500-Ca-D 0.5 DA --

Carbonate CO3 ND 4/24/09 1320 4/27/09 2320B 1 DA --

Chloride Cl 11.1 4/24/09 1320 4/27/09 300.0 1.0 Wetlab 400

Chorine Residual Cl2 ND 4/24/09 1320 4/24/09 0.1 WR

Chromium Cr 0.0023 4/24/09 1320 4/28/09 200.8 0.001 MNS 0.1

Color Color units <2 4/24/09 1320 4/24/09 2120B 2 WR 15

Copper Cu <0.005 4/24/09 1320 4/28/09 200.8 0.005 MNS 1.3

Dissolved Oxygen DO 8.92 4/24/09 1320 4/23/09 360.1 0.1 Wetlab --

Electrical Conductivity mS/cm 184 4/24/09 1320 4/27/09 2510B N/A DA --

Fluoride F <0.2 4/24/09 1320 4/27/09 300.0 0.10 Wetlab 4

Haloacetic Acid HAA5 4/24/09 1320 552.2 N/A Alpha 60

Hardness mg/L as CaCO3 50.0 4/24/09 1320 4/27/09 2340C 1 DA --

Iron Fe 0.022 4/24/09 1320 5/5/09 200.7 0.010 Wetlab 0.6

Lead Pb <0.001 4/24/09 1320 4/28/09 200.8 0.001 MNS 0.015

Magnesium Mg 5.1 4/24/09 1320 4/27/09 200.7 0.50 Wetlab 150

Manganese Mn <0.001 4/24/09 1320 4/28/09 200.8 0.001 MNS 0.1

Mercury Hg <0.0005 4/24/09 1320 4/28/09 200.8 0.0005 MNS 0.002

Nickel Ni <0.001 4/24/09 1320 4/28/09 200.8 0.001 MNS 0.1

Nitrate as Nitrogen NO3-N <0.3 4/24/09 1320 4/27/09 300.0 1.0 MNS 10

Nitrite as Nitrogen NO2-N <0.2 4/24/09 1320 4/27/09 300.0 0.010 MNS 1

pH Value 8.61 4/24/09 1320 4/24/09 4500-H-B 4 WR 6.5 - 8.5

Potassium K 2.2 4/24/09 1320 5/5/09 200.7 0.50 Wetlab --

Sodium Na 18 4/24/09 1320 5/5/09 200.7 0.50 Wetlab --

Sulfate SO4 12.7 4/24/09 1320 4/27/09 300.0 1.0 Wetlab 500

Total Dissolved Solids1 TDS 120 4/24/09 1320 4/27/09 2540C 5 DA 1000

Total Organic Carbon TOC 1.11 4/24/09 1320 4/29/09 5310B 0.5 DA --

Total Suspended Solids TSS <5 4/24/09 1320 4/27/09 160.2 5 Wetlab --

Temperature oC 12.5 4/24/09 1320 4/27/09 2550B N/A WR --

Total Trihalomethanes TTHM 4/24/09 1320 524.2 0.005 CM 80

Turbidity NTU 0.45 4/24/09 1320 4/24/09 WR --

Zinc Zn <0.001 4/24/09 1320 4/28/09 200.8 0.005 MNS 5

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L

ND  =  None Dectected
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Table 16. Hawkings Court Injection and Monitoring Wells –Time Series Water Quality 
Comparison, 1st Half 2009 

Constituent Symbol MCL (mg/L) Before rchg, 
1/22/09*

1 day 
rchg, 
1/22/09*

7 days 
rchg, 
1/28/09*

14 days rchg, 
2/4/09*

8 days 
pumping, 
4/24/09*

1 day 
rchg, 
1/22/09*

30 days 
rchg, 
2/4/09*

4 days 
pumping, 
4/20/09*

8 days 
pumping, 
4/24/09*

Alkalinity mg/L as CaCO3 82.0 83.0 65.0 63.0 82.0 55.0 55.0 60.0
Aluminum Al 0.05-0.2 <0.01 <0.01 <0.01 <0.001 <0.01 0.034 0.030 0.0162 0.015
Antimony Sb 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Arsenic As 0.010 0.0022 0.0025 0.0015 0.0017 0.00047 0.00077 0.0011 0.00059
Barium Ba 2.000 0.005 0.006 0.004 0.004 0.010 21.000 0.018 0.016 0.019
Bicarbonate HCO3 100 101 79.3 76.8 100.0 67.1 67.1 73.2
Boron B <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Bromide Br 0.094 0.014 0.014 <0.005 0.012
Calcium Ca 10.8 10.8 8.0 8.01 10.0 14.0 12.0 11.6
Carbonate CO3 0 0 0.0 0.00 ND 0 ND ND
Chloride Cl 250-400 15 12 12 14.3 10 10.9 11.1
Chorine Residual Cl2 <0.1 0.1 0.1 0.5 0.5 0.1 ND
Chromium Cr 0.1 0.0044 <0.001 <0.001 0.0017 0.0027 <0.001 0.0032 0.0038 0.0023
Color Color units 15 <2 <2 <2 <2 <2 <2 <2 <2
Copper Cu 1.0-1.3 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Dissolved Oxygen DO 6.40 8.41 8.78 6.04 11.21 11.26 9.65 8.92
Electrical Conductivity mS/cm 251 249 201 189 255 175 159 174 184
Fluoride F 2.0-4.0 0.18 0.13 0.14 <0.2 <0.10 <0.2 <0.2
Haloacetic Acid HAA5 0.06 1.2 20 18 32
Hardness mg/L as CaCO3 41.0 41.0 40.0 35 43.0 53.0 49.0 50.0
Iron Fe 0.3-0.6 0.093 0.036 <0.010 0.075 <0.010 <0.010 0.022
Lead Pb 0.015 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Magnesium Mg 125-150 3.4 3.4 3.5 3.2 4.38 4.1 4.6 5.1
Manganese Mn 0.1 0.0013 0.0038 0.0019 0.0016 <0.001 0.00013 0.0012 <0.001 <0.001
Mercury Hg 0.002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Nickel Ni 0.1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Nitrate as Nitrogen NO3-N 10 1.1 <1.0 <1.0 0.967 <1.0 <0.3 <0.3
Nitrite as Nitrogen NO2-N 1 <0.025 <0.010 <0.025 <0.2 <0.025 <0.2 <0.2
pH Value 6.5-8.5 8.07 8.02 7.13 8.21 7.61 8.21 8.61
Potassium K 5.5 5.6 4.7 6.2 1.3 1.7 2.2
Sodium Na 28 27 21 35 12 14 18
Sulfate SO4 250-500 18 16 16 19.4 16 11.9 12.7
Total Dissolved Solids1 TDS 1000 156 152 131 123 166 95 103 113 120
Total Organic Carbon TOC <0.50 0.81 0.97 0.638 1.02 1.2 1.05 1.11
Total Suspended Solids TSS 0 0 0 <10 <5 0 <5 <5
Temperature oC 18.3 16.1 15.5 25.9 6.8 11.5 12.5
Total Trihalomethanes TTHM 0.08 16.8 8.2 27.2 48.7
Turbidity NTU 0.87 0.38 0.57 0.92 0.83 0.18 0.45
Zinc Zn 5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001

1 TDS value may be calculated from electrical conductivity values.

* Color reported in standard color units, pH reported in standard pH units, conductivity
reported in microsiemens per centimeter, temperature reported in degrees celsius, HAA5 and TTHM reported in μg/L (ppb) 
and the rest of the constituents are reported in mg/L (ppm)

ND  =  None Dectected

Hawkings Court Monitoring Well Hawkings Court Well
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4.0 CONCLUSIONS 

Following receipt of temporary ASR permit from NDEP, TMWA injected 229 acre-feet (75 MG) 
of treated surface water in Hawkings Court Well between January 22 and April 9, 2009.  By the 
end of June, 2009, TMWA had pumped 80 acre-feet (26 MG) of water from the Hawkings Court 
Well, which is 35% of what was injected.  The results, as discussed above and shown by various 
data sheets and charts, show that both injection and pumping activities at HCW have very little 
effect, if any, on the East Spanish Springs aquifer. 

The chemistry of the injection and extracted water shows no adverse effects to the aquifer as 
evidenced by the results summarized in Table 16. 

TMWA plans to start injection activities in HCW as early as possible in the Fall of 2009 depending 
on the customer water demands using the existing Temporary Permit. 

Based on these ASR test results shown in this report, TMWA recommends that NDEP and NDWR 
issue permanent five-year renewable ASR permits to TMWA. 
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APPENDIX 1:  UNEV2009202T TEMPORARY PERMIT AND COVER 
LETTER 
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APPENDIX 2:  TMWA’S RESPONSE TO NDEP’S COVER LETTER 
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February 11, 2009 

 

 

 

Russ Land, PE 

Supervisor 

Nevada Division of Environmental Protection 

Underground Injection Control Program 

Bureau of Water Pollution Control 

901 South Stewart Street, Suite 4001 

Carson City, NV 89701-5249 

 

RE: Underground Injection Control (UIC) Permit UNEV2009202T - Hawkings Court Well 
(HCW), Spanish Springs Valley 

 

Dear Russ: 

 

This letter comes in response to your letter of December 11, 2008 to John Erwin regarding the above 
permit. 
 

1. I have attached a map showing the location of 33 wells within and outside the Area of Review.  
The wells are identified by NDWR log numbers.  Information on the wells is shown on the map 
and the attached table. 

 
2. Three cross sections are attached and shown on the map in Item1.Cross section #1 runs NW-SE, 

#2 runs N-S and #3 runs W-E. 
 
3. The well will be operated the same way as TMWA’s wells in Truckee Meadows and West 

Lemmon Valley basins.  It was commissioned on June 19, 2008.  It will typically be pumped 
during May through September and then recharged October through March or April each year.  
The timing of pumping and injection may vary from year to year depending on weather conditions 
and system demand requirements.  A chart showing 2008 pumping is attached. 

 
4. Hawkings Court Monitoring Well (HC-MW), formerly known as “Tucker Well”, has not been 

pumped by TMWA except in 2000 when a pump test was performed.  The well has 14-inch 
casing about one foot below ground with a plate welded over it and two feet, 8-inch pipe welded 
to the plate.  The 8-inch pipe has a cap and 2-nipple and cap on it (see attached photo of the 
well).  The well will be used for water level readings and water quality sampling as per temporary 
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permit (UNEV2009202T) requirements.  A chart showing monthly water levels in this well since 
2006 is attached. 

 
5. The sample on 11/9/05 was taken during 48-hours 3,026 gpm constant flow pump test of HCW.  

A copy of the report was provided to you in 2008 with the application. 
 

6.  The 11/9/05 water quality report also shows metal concentrations in the well water at different 
times during constant flow pump test.  Water quality sampling has been conducted according to 
permit requirements as outlined in Attachment A of the permit.  Once results are back from 
external laboratories a spreadsheet will be populated to reflect required sample results and 
forwarded to you.  Before recharge commenced, TOC samples collected on 1/22/08 at Tucker 
Monitoring Well showed a result of <0.50 mg/L.  
 

7. The monitoring program will include continuous water level and injection or pumping recording 
using TMWA’s SCADA system and monthly water level readings using an electronic probe.  In 
addition, TMWA is working with Red Hawk Golf Course and Washoe County Department of 
Water Resources staff to receive monthly readings of water levels and pumping rates from their 
production wells.  TMWA is planning to drill monitoring wells to the north and south-east of HCW 
to monitor the water levels in addition to HC-MW and monitoring well #4 to the far south-east. 
 

8. The UIC O&M Manual update to include the points you requested are given in the attached 
Appendix. 

 
Please contact me at 834-8028 or email: bojiambo@tmwa.net in case you require additional information 
on this application.   
 
Thank you. 

 
 
Sincerely 

 
 

 
 

 
 
Bwire S. Ojiambo, Ph.D. 
Senior Planner Groundwater Resources 

 

 


