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California-American Water Company

APPLICATION NO. A.12-04-019
DATA REQUEST RESPONSE

Response Provided By: Richard C. Svindland

Title: VP – Operations

Address: 4701 Beloit Dr., Sacramento, CA  95838

MCWD Request: #5

Company Number: MCWD-CAW-005-Q001

Date Received: 05/10/16

Date Response Due: 05/20/16

Subject Area: A.12-04-019

DATA REQUEST NO. 5-1:

Attached for reference is a copy of MCWD’s Second Set of Data Requests to Cal-Am, dated June
8, 2015.

Please provide all non-privileged information and/or documents responsive to
Requests 2-1 through 2-14 that is now in the possession, custody or control of Cal-Am,
its agents, consultants, attorneys or other representatives, and which was not
previously produced to MCWD by Cal-Am.

CAL-AM’S RESPONSE:

Cal-Am incorporates, as if stated fully herein, its General Objections set forth above.  
Cal-Am also incorporates, as if stated fully herein, all objections previously made to MCWD 
Data Requests Nos. 2-1 through 2-14.  Subject to these objections, Cal-Am responds as follows:

Request 2-1 – See “Attachment A to Cal-Am Responses to MCWD 5-1.”

Request 2-2 – See “Attachment A to Cal-Am Responses to MCWD 5-1.”

Request 2-3 – See “Attachment A to Cal-Am Responses to MCWD 5-1.”

Request 2-4 – See “Attachment A to Cal-Am Responses to MCWD 5-1.”

Request 2-5 – See http://www.watersupplyproject.org/#!test-well/c1f1l.

Request 2-6 – To the extent MCWD has not already received such documents, 
they are better sought from other entities.  



California-American Water Company

APPLICATION NO. A.12-04-019
DATA REQUEST RESPONSE

Request 2-7 – Appendix E2 of the DEIR includes the referenced figure.  The 
NMGWM was calibrated with the same wells used by the SVIGSM (see also Ch. 
5 of Appendix A to Appendix E2), which did not include any Dune Sand Aquifer 
wells.

Request 2-8 – To the extent MCWD has not already received such documents, 
they are better sought from other entities.

Request 2-9 – To the extent MCWD has not already received such documents, 
they are better sought from other entities.

Request 2-10 – See “Attachment A to Cal-Am Responses to MCWD 5-1.”

Request 2-11 – Such information is already in MCWD’s possession or otherwise 
equally available to MCWD.

Request 2-12 – To the extent MCWD has not already received such documents, 
they are better sought from other entities.

Request 2-13 – To the extent MCWD has not already received such documents, 
they are better sought from other entities.

Request 2-14 – See “Attachment B to Cal-Am Responses to MCWD 5-1.”
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T E C H N I C A L   M E M O R A N D U M 

To:  Mr. Keith Van Der Maaten 
  General Manager, Marina Coast Water District 

From:  Curtis J. Hopkins 
Principal Hydrogeologist, Hopkins Groundwater Consultants, Inc. 

Date:  May 26, 2016 

Subject:  North Marina Area Groundwater Data and Conditions 

I. Introduction 

Hopkins Groundwater Consultants, Inc. (Hopkins) has reviewed groundwater data 
provided by the California-American Water Company’s (Cal-Am’s) test slant well project for the 
Monterey Peninsula Water Supply Project (MPWSP) as requested by Marina Coast Water 
District (MCWD).  This memorandum provides a summary of groundwater data and the 
conditions that are inferred from these data in the North Marina Area of the 180-400 Foot 
Aquifer Subbasin1 within the Salinas Valley Groundwater Basin (SVGB).  The North Marina 
Area is delineated for reference in Figure 1 – Groundwater Basin Boundary Map which shows its 
location within the SVGB.  As shown, the North Marina Area is located between the northern 
boundary of the Marina Area and the Salinas River.  This area of the basin has been largely 
undeveloped and historically contained very few wells to provide groundwater data. 

The geology in the North Marina Area differs from the geology north of the Salinas River 
in the main portion of the 180-400 Foot Aquifer Subbasin and has been described in detail by 
studies conducted for the MPWSP.  An interpretation of subsurface deposits within this specific 
coastal area is provided in Plate 1 – Cross-Section A-A’, which is a portion of a subsurface 
profile constructed by Geoscience Support Services, Inc. from borehole data collected in the area 
(Geoscience, 2014).  The approximate location of Cross-Section A-A’ is shown in Figure 1.  As 
shown and as described by previous study (Geoscience, 2014 and 2015, KJC, 2004), the terrace 
deposits that comprise the 180-Foot Equivalent Aquifer (180-FTE) in the North Marina Area 
grade into the alluvial deposits that comprise the 180-Foot Aquifer in the main portion of the 
basin around the present location of the Salinas River. 

1 / For purposes of the memorandum, the North Marina Area is defined as that portion of the 180/400 
Foot Aquifer Subbasin located south of the Salinas River and north of the Salinas Valley Marina Area. 
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Figure 1 – Groundwater Basin Boundary Map 

II. Coastal Groundwater Elevations 

Recent investigation for the MPWSP includes the installation of a test slant well and 
multiple monitoring wells in and around the CEMEX property where the MPWSP intake wells 
are proposed to be located.  The monitoring well network is being used to generate background 
water level and water quality data within the North Marina Area of the 180-400 Foot Aquifer 
Subbasin.  The location of the monitoring facilities is shown on Plate 2 – Well Location Map.  
The construction details of these wells are included for reference as Attachment A – Well 
Construction Information. 
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that is discharged to percolation ponds. Figure 3 – CEMEX Salt Water Discharge Locations 
shows the surface water features that have influenced the groundwater levels and quality at this 
location along the coast for decades.  The maintenance of these features undoubtably increases 
the amount of ocean water present in the vicinity of the test slant well. 

Figure 3 – CEMEX Salt Water Discharge Locations 

These data also show the perched groundwater condition in the vicinity of MW-5 where 
the groundwater elevation is 36 feet above mean sea level (msl).  The groundwater perched 
above the Salinas Valley Aquitard equivalent flows toward the coast and results in downward 
recharge where the aquitard layer thins (or ends) and provides fresh water recharge into the 
coastal unconfined Dune Sand Aquifer and the underlying 180-Foot Aquifer in the vicinity of 
MW-7 and MW-8.  Figure 4 – Conceptual Drawing of the Hydrogeology in the North Marina 
Area illustrates the subsurface conditions indicated by these available data. 
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Figure 4 – Conceptual Drawing of the Hydrogeology in the North Marina Area 

Years of reduced pumping has resulted in beneficial groundwater conditions that are 
apparently slowing the movement of seawater and providing a freshwater source that is 
replenishing the aquifers.  Notably, the fact that the Dune Sand and 180-Foot Aquifers at 
Monitoring Well MW-7 are no longer contaminated by high concentrations of seawater can 
likely be explained by the changing hydrogeological conditions resulting from the efforts of 
MCWD (e.g., Annexation Agreement, etc.) and others to reduce pumping in the coastal area.  As 
a result, recharge from rainfall into the Dune Sand Aquifer creates a mound of freshwater that 
flows toward the Salinas River and the ocean. 

We further note this protective condition is not isolated in a small area.  This coastal 
condition was previously documented as part of the Fort Ord cleanup effort located southeast of 
the CEMEX site.  The study named the aquitard layer the “Fort Ord-Salinas Valley Aquitard” 
(FO-SVA).  Figure 5 - Perched Dune Sand Aquifer Schematic from Fort Ord Groundwater 
Monitoring Program shows a drawing of this condition, which was modified to illustrate 
groundwater flow directions (Ahtna, 2014). 
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Figure 5 – Perched Dune Sand Aquifer Schematic
from Fort Ord Groundwater Monitoring Program 

This is a very significant development.  Given that the groundwater found with a 36-foot 
elevation in the Dune Sand Aquifer at the location of MW-5S (and a 6-foot elevation at MW-
7S), the Dune Sand Aquifer effectively provides a protective layer preventing seawater intrusion 
from moving into the Basin at a shallow depth and percolating downward into the underlying 
aquifers.  Instead of allowing a shallow pathway for ocean water, the Dune Sand Aquifer having 
a potable fresh water quality based on its TDS concentration, appears to be slowly recharging the 
lower aquifers (i.e., the 180-Foot Aquifer and perhaps 400-Foot Aquifer), which has significantly 
reduced their TDS levels in this coastal area.  This unique condition in the Marina Subarea is 
believed to provide recharge all along the coast in an area that effectively forms a linear recharge 
barrier within a mile of the shoreline.  The extent of the Fort Ord-Salinas Valley Aquitard was 
estimated in a 2001 study conducted as part of the Fort Ord cleanup program (Harding ESE, 
2001).

Monitoring data indicate that the elevation of the water levels in Monitoring Wells MW-
7M and MW-8M are presently lower than the levels in both MW-4M and MW-5M.  While the 
groundwater elevation is near mean sea level, the gradient indicated by the higher level at MW-
5M shows that groundwater flows toward the coast up to MW-7 and MW-8 under these 
conditions.  The significance is that after several years of drought conditions, the groundwater 
gradient between MW-4M (roughly ½ mile from the coast) and MW-5M (almost 2 miles from 
the coast) is relatively flat in the 180-FTE Aquifer.  A significant decline in the groundwater 
level is observed to occur between MW-5M and MW-6M (see Figure 2).  Further study would be 
required to understand if the mounding indicated in the 400-Foot Aquifer at MW-7 and MW-8 
were from vertical recharge from the 180-FTE in this area along the coast. 
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III.Groundwater Quality Data 

Water quality data developed as part of the test slant well project are summarized in the 
tables included in Attachment C – Laboratory Water Quality Test Results.  The first table shown 
in Attachment C provides the only data published for wells other than the test slant well and 
MW-4 (Geoscience, 2015a).  This table includes laboratory results for wells including MW-1, 
MW-3, MW-4, MW-5, and the test slant well.  The second table in Attachment C is a 
compilation of laboratory data received by MCWD in October 2015 in response to a data request 
in the California Public Utilities Commission proceedings.  This table includes data for 
monitoring wells MW-6, MW-7, MW-8, and MW-9 that to our knowledge, have not be 
published in any of the MPWSP documents. 

The significance of these data is that they indicate beneficial conditions have developed 
(or have always existed) in the North Marina Area of the 180-400 Foot Aquifer Subbasin and 
may be contrary to information published by the Monterey County Water Resources Agency 
(MCWRA).  The recent investigation that is being conducted in and around the North Marina 
Area as part of the MPWSP has discovered an occurrence of freshwater within the shallow Dune 
Sand Aquifer and the underlying 180-Foot Aquifer within the area delineated as seawater 
intruded by the MCWRA.  As previously shown, water level data from wells in the shallow dune 
sand aquifer appear to show protective water levels that are sufficiently above sea level to 
prevent seawater intrusion in the shallower sediments.  This condition, combined with the lack of 
pumping in the 180-Foot Aquifer in the North Marina Area, appears to have slowed seawater 
intrusion in this portion of the coastline.  Water quality test results for total dissolved solids and 
chloride concentrations in these two uppermost aquifer zones are shown on Figures 6 and 7 – 
Average Total Dissolved Solids Concentrations in Groundwater and Average Chloride 
Concentrations in Groundwater, respectively. 

These data suggest a change of groundwater conditions in this coastal section of the 
aquifer or alternatively, they may reveal the groundwater conditions that existed in an area 
largely lacking historical data.  While the freshwater in this area contains salts and nutrients that 
are derived from overlying land uses that include agriculture, landfill, and wastewater treatment 
plant and composting facilities, the chemical character is not sodium chloride, which is 
indicative of seawater intrusion.  Figure 8 and 9 – Stiff Diagrams of Dune Sand Aquifer 
Groundwater and 180-Foot Aquifer Groundwater, respectively show that the chemical character 
of groundwater in these new wells is predominantly calcium chloride and calcium bicarbonate.  
Additionally, elevated concentrations of nitrate are present in monitoring wells MW-5S, MW-7S 
and MW-8S and range from 115 mg/l to 237 mg/l.  The concentration of nitrate decreases with 
depth at all of these sites, and is the highest at MW-5, which is closest to the landfill and the 
wastewater treatment facilities.  Future use of this area for a direct potable groundwater supply 
may be unlikely; however, existing conditions do show abatement of seawater intrusion in the 
shallower aquifer zones in this coastal portion of the Salinas Valley Groundwater Basin.  This 
condition may support the future beneficial uses of the 180-Foot Aquifer zone potentially 
including aquifer storage and recovery of highly purified recycled water for indirect potable 
reuse.
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Figure 6 – Average Total Dissolved Solids
Concentrations in Groundwater  
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Figure 7 – Average Chloride
Concentrations in Groundwater  
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Figure 8 – Stiff Diagrams of Dune Sand Aquifer Groundwater  
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Figure 9 – Stiff Diagrams of 180-Foot Aquifer Groundwater  



Memo re
May 26, 
Page 12 

T
Salinas R
shallowe
Groundw
groundw
test slant
calculate

W

e North Mari
2016

These data in
River that pr
r aquifers un

water with 
water percent

t well disch
d using the f

Where:  

ina Area Gro

ndicate a un
rovides a sig
nder the pre
Distance F

tage versus o
harge.  The 
following eq

GWP  =

 GW
 WS
 GW
 OW

Figu

oundwater D

ique conditi
gnificant de
sent and rec

From the S
ocean water
percentage

quation:

  [ 1 – ( WSS

WP = Percent 
SS = Well Sam
WS = Groundw
WS = Ocean W

ure 10 – Perc
Distance F

Data and Con

ion exists in
egree of prot
cent past hyd
Shoreline s
r percentage

of fresh gr

– GWS/OWS

Groundwate
mple Salinity
water Salinity
Water Salinity

cent Groun
From the Sh

nditions

n the North M
tection again
drologic con
hows the 

e using the s
roundwater

S – GWS)] X 

r
(mg/l)

y (420 mg/l)
y (33,500 mg/

ndwater with
horeline 

Marina Sub
nst seawater

nditions.  Fig
rudimentary

same equatio
in well wa

100 

/l)

h

area south o
r intrusion i
gure 10 – Pe
y calculatio
on applied t
ater samples

of the 
in the 
ercent
on of 
to the 
s was 



Memo re North Marina Area Groundwater Data and Conditions 
May 26, 2016 
Page 13 

Water quality data for this analysis were provided by the laboratory test results 
summarized in Attachment C.  These available data show that the percentage of ocean water 
decreases significantly within a short distance from the coastline in the North Marina Area and 
the salinity of groundwater that is comparable to seawater is not up to 8 miles inland in the 180-
Foot Aquifer as assumed by previous study.  Calculation of percent ocean water using this 
method cannot differentiate between salts from overlying land uses and salt from ocean water.  
This calculation assumes that all salt in groundwater with a TDS above a concentration of 420 
mg/l is from ocean water. 

As shown in Figure 10, monitoring wells MW-5M and MW-6M along with the Monterey 
Regional Water Pollution Control Agency (MRWPCA) Wells are located in the 180-Foot 
Aquifer and the average TDS concentration for samples from these wells ranges from 
approximately 454 to 966 milligrams per liter (mg/l) and is also considered fresh water (See 
Figure 4 and Attachment C).  However, the TDS concentration for MW-7M (3,832 mg/l) and 
MW-8M (22,250 mg/l) show that closer to the coast and closer to the main portion of the Basin 
north of the river, seawater has impacted the underlying 180-Foot Aquifer as shown in Figure 9 
and 10. 

We trust this review of available data provides a better understanding of what the 
MPWSP test slant well monitoring program has discovered.  It is clear that without the new 
monitoring wells, this type of understanding about groundwater conditions in the North Marina 
Area could not have been provided from available data. 

Sincerely,

HOPKINS GROUNDWATER CONSULTANTS, INC. 

Curtis J. Hopkins 
Principal Hydrogeologist 
Certified Engineering Geologist, EG1800 
Certified Hydrogeologist, HG114 

Attachments: Plate 1 – Cross-Section A-A’ 
Plate 2 – Well Location Map 
Attachment A – Well Construction Information 
Attachment B – MPWSP Water Level Data 
Attachment C – Laboratory Water Quality Test Results 
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Test Slant Well Pump Maintenance 
at 26-Oct-15 3:33 pm 
Resume Long Term Pumping Test 
at 27-Oct-15 3:03 pm 

Test Slant Well pump off for discharge 
line repairs at 4-Mar-16 10:10 am 

Resume Long Term Pumping Test 
at 2-May-16 1:22 pm 
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Test Slant Well pump off for discharge 
line repairs at 4-Mar-16 10:10 am 

Resume Long Term Pumping Test 
at 2-May-16 1:22 pm 
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Test Slant Well pump off for discharge 
line repairs at 4-Mar-16 10:10 am 

Resume Long Term Pumping Test 
at 2-May-16 1:22 pm 
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Start of Long Term Pumping Test at 22-Apr-15 3:20 pm  

TSW Pump Turned Off at 5-Jun-15 12:00 pm  

Test Slant Well 6-Hour Maintenance Pumping at 21-Jul-15 11:00 am 

Test Slant Well 6-Hour Maintenance Pumping at 28-Jul-15 12:00 pm 

Test Slant Well Maintenance Pumping at 6-Aug-15 9:30 am 

Test Slant Well Pump Maintenance at 14-Aug-15 11:12 am 

Test Slant Well Pump Maintenance at 21-Aug-15 4:55 pm 
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ATTACHMENT C 
LABORATORY WATER QUALITY 

TEST RESULTS 
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40

15
00

15
1

13
9

35
33

86
9

1,
10

0
24

2
23

5
CA

RB
AM

AT
ES

BY
HP

LC
(E
PA

53
1)

μg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
A

N
D

N
D

N
D

N
D

N
D

N
D

CA
RB

O
N
AT

E
AS

Ca
CO

3
m
g/
L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

CH
LO

RI
DE

,D
IS
SO

LV
ED

m
g/
L

81
4

16
7

57
13

,5
89

1,
73

9
38

7
22

0
39

95
12

38
0

10
54

6
26

1
25

1
74

75
16

,5
19

10
,4
36

1,
19

9
1,
03

8
CH

LO
RI
N
AT

ED
PE
ST
IC
ID
ES

AN
D
PC

B
(E
PA

50
8)

μg
/L

N
D

A
A

A
N
D

N
D

N
D

N
D

N
D

N
D

A
A

N
D

N
D

N
D

CH
LO

RI
N
E
RE

SI
DU

AL
,T
O
TA

L
(L
AB

O
RA

TO
RY

)
m
g/
L
(H
)

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

CO
LI
FO

RM
,E
.C
O
LI
(Q
U
AN

TI
TR

AY
)

M
PN

/1
O
O
m
l

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

CO
LI
FO

RM
,E
.C
O
LI
(Q
U
AN

TI
TR

AY
)

18
HO

U
R

M
PN

/1
O
O
m
l

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

CO
LI
FO

RM
,T
O
TA

L
(Q
U
AN

TI
TR

AY
)

M
PN

/1
O
O
m
l

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

CO
LI
FO

RM
,T
O
TA

L
(Q
U
AN

TI
TR

AY
)

18
HO

U
R

M
PN

/1
O
O
m
l

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

CO
LO

R,
AP

PA
RE

N
T
(U
N
FI
LT
ER

ED
)

CU
5

16
20

N
D

N
D

N
D

11
16

N
D

7
3

N
D

N
D

3
6

14
17

5
60

CO
PP

ER
,T
O
TA

L
μg

/L
8

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

10
N
D

N
D

N
D

N
D

N
D

DB
CP

&
ED

B
μg

/L
N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

DI
O
XI
N

pg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

DI
Q
U
AT

(E
PA

54
9)

μg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

DI
SS
O
LV
ED

O
XY
GE

N
(F
IE
LD

)
m
g/
L
(H
)

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

DI
SS
O
LV
ED

O
XY
GE

N
(L
AB

O
RA

TO
RY

)
m
g/
L
(H
)

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

EN
DO

TH
AL
L

μg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

FL
U
O
RI
DE

,D
IS
SO

LV
ED

m
g/
L

0.
1

N
D

0.
2

N
D

N
D

0.
1

0.
3

N
D

0.
4

N
D

0.
1

N
D

0.
3

0.
3

N
D

N
D

N
D

0.
4

GL
YP
HO

SA
TE

μg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

HA
RD

N
ES
S
(A
S
Ca
CO

3)
m
g/
L

12
22

56
5

39
3

9,
03

0
2,
04

4
54

7
26

3
20

57
60

80
66

98
57

8
55

6
13

3
13

8
6,
71

8
7,
29

6
1,
21

8
1,
20

6
HY

DR
O
XI
DE

m
g/
L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

IO
DI
DE

μg
/L

N
D

35
35

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

50
0

33
0

IR
O
N

μg
/L

N
D

18
4

31
5

N
D

N
D

33
81

27
4

N
D

N
D

10
4

N
D

10
N
D

67
0

1,
54

0
6,
96

4
6,
87

8
IR
O
N
,D

IS
SO

LV
ED

μg
/L

N
D

18
2

31
5

N
D

N
D

26
15

N
D

N
D

N
D

99
N
D

N
D

N
D

66
7

1,
52

0
6,
30

0
1,
40

0
KJ
EH

LD
AH

L
N
IT
RO

GE
N
,D

IS
SO

LV
ED

m
g/
L

N
D

0.
7

1
N
D

N
D

0.
09

N
D

N
D

N
D

N
D

N
D

N
D

N
D

0.
11

0.
2

0.
19

6.
12

2.
9

LI
TH

IU
M

μg
/L

25
17

6
27

1
29

5
49

15
7

13
2

13
2

N
D

6
38

39
28

9
29

6
23

20
M
AG

N
ES
IU
M

m
g/
L

90
53

39
1,
04

0
18

9
60

25
24

9
80

1
71

7
50

49
13

13
1,
10

0
1,
13

0
16

9
15

1
M
AG

N
ES
IU
M
,D

IS
SO

LV
ED

m
g/
L

83
49

37
1,
01

0
19

2
58

23
25

0
82

8
69

2
51

47
13

13
1,
09

0
1,
14

0
16

1
15

2
M
AN

GA
N
ES
E,
DI
SS
O
LV
ED

μg
/L

71
4

82
1

20
90

23
0

37
2

47
6

28
3

75
9

35
3

64
2

N
D

76
24

7
18

6
1,
12

0
1,
41

0
4,
92

0
4,
83

0
M
AN

GA
N
ES
E,
TO

TA
L

μg
/L

75
0

81
0

18
80

23
2

37
2

50
0

31
0

84
7

35
4

66
8

N
D

86
25

4
18

8
1,
16

0
1,
38

0
5,
14

0
4,
84

0
M
BA

S
(S
U
RF
AC

TA
N
TS
)

m
g/
L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
IT
RA

TE
AS

N
O 3

m
g/
L

2
N
D

N
D

6
15

19
8

2
6

5
6

12
3

11
5

2
2

5
6

N
D

N
D

N
IT
RA

TE
+N

IT
RI
TE

AS
N

m
g/
L

0.
7

0.
5

0.
5

1.
4

3.
4

44
.8

0.
7

1.
3

1.
5

1.
4

28
.2

26
.8

0.
9

0.
8

1.
2

1.
3

2.
5

1.
2

N
IT
RI
TE

AS
N
O
2
N
,D

IS
SO

LV
ED

m
g/
L

0.
2

0.
1

0.
5

N
D

N
D

0.
1

0.
3

N
D

0.
4

N
D

0.
4

0.
8

0.
3

0.
3

N
D

N
D

2.
5

1.
2

O
DO

R
TH

RE
SH

O
LD

AT
60

C
TO

N
1

1
2

1
2

2
1

2
1

1
2

1
1

2
1

2
2

5
O
IL
&
GR

EA
SE

(H
EM

)
m
g/
L

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

o
PH

O
SP
HA

TE
P

m
g/
L

0.
05

0.
32

1.
55

0.
05

0.
01

6
0.
03

5
0.
06

0.
04

0.
06

0.
04

0.
1

0.
13

0.
06

0.
13

0.
06

0.
04

1.
34

0.
28

pH
(F
IE
LD

TE
ST
)

pH
7.
24

7.
43

7.
07

6.
77

7.
17

7.
05

7.
33

8.
17

6.
67

6.
92

7.
13

6.
99

7.
44

8.
03

6.
84

7.
03

7.
06

7.
04

pH
(L
AB

O
RA

TO
RY

)
pH

(H
)

7.
4

7.
1

6.
9

7.
2

7.
3

7.
6

8.
2

7.
2

7.
2

7.
4

7.
2

7.
5

7.
8

6.
9

6.
9

7.
1

7.
1

PH
EN

O
XY

AC
ID

HE
RB

IC
ID
ES

(5
15

.3
)

μg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

PH
O
SP
HO

RU
S,
DI
SS
O
LV
ED

TO
TA

L
m
g/
L

0.
06

0.
31

1.
38

0.
02

0.
01

7
0.
04

0.
06

N
D

0.
07

N
D

0.
11

0.
07

0.
12

0.
02

9
0.
06

N
D

1.
4

0.
16

PO
TA

SS
IU
M

m
g/
L

7.
1

6.
4

7.
6

57
10

5.
9

5.
1

41
10

8
55

4.
1

5
3.
5

6.
1

19
7

16
8

14
13

PO
TA

SS
IU
M
,D

IS
SO

LV
ED

m
g/
L

8
7

7.
2

55
10

5.
5

4.
6

42
11

1
50

4.
3

4.
8

3.
6

6
19

6
16

7
12

.8
13

Q
C
RA

TI
O
TD

S/
SE
C

0.
67

0.
63

0.
61

0.
69

0.
68

0.
68

0.
56

0.
58

0.
69

0.
7

0.
62

0.
63

0.
59

0.
61

0.
66

0.
69

0.
6

0.
58

RE
G.

O
RG

.C
O
M
PO

U
N
DS

(E
PA

52
5)

μg
/L

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

SE
TT
LE
AB

LE
SO

LI
DS

m
L/
L

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

SI
LI
CA

AS
Si
O

2,
DI
SS
O
LV
ED

m
g/
L

44
44

34
35

30
37

45
33

30
33

37
40

45
44

35
30

43
40

SO
DI
U
M

m
g/
L

77
14

0
79

6,
83

4
33

8
12

4
14

8
21

92
61

06
53

10
26

2
24

5
68

75
8,
40

7
8,
22

4
73

2
69

1
SO

DI
U
M
,D

IS
SO

LV
ED

m
g/
L

78
14

1
79

6,
54

0
34

2
11

9
13

5
22

90
62

70
49

50
26

5
23

9
68

74
8,
43

0
8,
24

0
69

8
69

2
SP
EC

IF
IC
CO

N
DU

CT
AN

CE
(E
.C
)

μm
ho

s/
cm

27
58

15
45

98
9

38
,8
00

5,
65

0
1,
76

8
10

45
12

19
0

35
02

0
29

32
0

20
36

19
35

62
4

61
7

44
,0
90

44
,6
60

5,
33

0
5,
19

0
SP
EC

IF
IC
CO

N
DU

CT
AN

CE
(E
.C
)(
FI
EL
D)

μm
ho

s/
cm

28
59

15
31

86
9

39
,0
65

5,
50

7
1,
76

2
11

13
15

31
2

35
04

0
29

88
8

20
04

19
32

57
4

65
8

44
,4
62

45
,7
24

5,
38

4
5,
25

5
ST
RO

N
TI
U
M
,D

IS
SO

LV
ED

μg
/L

18
26

76
1

56
1

12
,6
76

3,
68

9
1,
32

7
47

0
35

36
85

04
85

07
86

8
85

5
27

3
26

0
8,
14

8
8,
30

1
3,
06

4
1,
86

1
SU

LF
AT

E
m
g/
L

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

SU
LF
AT

E,
DI
SS
O
LV
ED

m
g/
L

85
17

5
87

1,
88

2
17

6
61

32
54

1
17

43
14

30
25

8
23

9
25

23
2,
28

6
2,
20

7
21

0
22

0
TE
M
PE
RA

TU
RE

°C
N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

TE
M
PE
RA

TU
RE

,(
FI
EL
D)

°C
10

.6
16

.8
N
A

19
.7

18
.4

18
.2

21
.2

19
.2

17
.1
7

17
.2

16
.8
3

17
21

.2
20

.2
17

.2
17

.3
17

.3
17

.1
TO

TA
L
DI
SS
.S
O
LI
DS

m
g/
L

18
40

96
6

60
8

26
,7
00

3,
83

2
1,
20

0
58

3
71

00
24

00
0

20
50

0
12

60
12

14
36

6
37

7
29

,0
00

30
,6
00

3,
20

4
2,
99

7
TO

TA
L
SU

SP
.S
O
LI
DS

m
g/
L

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

TU
RB

ID
IT
Y

N
TU

0.
2

0.
7

2.
6

0.
2

0.
2

0.
3

0.
55

1.
9

0.
1

0.
2

0.
1

0.
15

0.
1

0.
5

1.
3

3
55

50
TU

RB
ID
IT
Y
(F
IE
LD

)
N
TU

0.
59

0.
7

0.
62

0.
85

0.
88

0.
7

2.
48

1
0.
56

1
0.
92

1
0.
86

0.
7

0.
29

0.
3

0.
82

0.
2

VO
LA
TI
LE

O
RG

.C
O
M
PO

U
N
DS

(5
24

)
μg

/L
N
D

N
D

N
D

N
D

A
N
D

N
D

N
D

N
D

N
D

A
A

N
D

N
D

A
ZI
N
C,
TO

TA
L

μg
/L

24
N
D

N
D

N
D

N
D

N
D

N
D

N
D

34
0

N
D

63
6

N
D

22
N
D

N
D

N
D

N
D

N
D
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