Appendix I

Groundwater and Surface Water
Monitoring Protocols
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The CLWA Groundwater Management Plan includes two Elements (Primary Elements | and 2}
that relate directly to ongoing, and expanded as appropriate, monitoring of key hydrologic
quantities associated with the implementation of the Plan. Notable among the data to be
collected are groundwater levels, groundwater quality, pumpage from water supply wells, and
surface water flows and quality. Other hydrologic data such as precipitation are intended to be
measured and maintained in accordance with the standards in place for the respective
precipitation gage stations in the Valiey; consequently, this Appendix does not address the
specific establishment of protocols for precipitation gaging. On another matter of hydrologic
data, land subsidence, the Plan discusses the low probability for subsidence in the Valley,
particularly as related to historical groundwater pumping from both the Alluvial and Saugus
Formation aquifers. Consequently, the Appendix does not address the establishment of protocols
for measuring land subsidence. As noted in the Plan, if future analysis of increased pumping
from the Saugus Formation, as currently planned, suggests changes in groundwater levels that
might be conducive to inelastic subsidence, the need for subsidence monitoring will be
reconsidered at that time; and some combination of land surface elevation surveying, remote
sensing of land surface deformation, and measurement of earth consolidation via extensometers
would be considered as part of establishing protocols for monitoring subsidence.

Groundwater Monitoring

For purposes of Plan implementation, the most essential groundwater-related data are water
levels, water quality, and pumpage. Consequently, the following discussion of monitoring
protocols focuses on those hydrologic parameters.

Groundwater Levels - The distribution and frequency of current groundwater level
measurements in Alluvial wells and in Saugus Formation wells are illustrated in Figures Al and
A2, respectively. Tables Al, Alaand A2 show the dates that groundwater level measurements
were made in Alluvial and Saugus Formation wells. As discussed in the Plan, for the Alluvium,
the distribution of monitoring is sufficient to interpret water level and groundwater storage
trends. Thus, it is intended that the fundamental distribution and frequency of Alluvial
groundwater level measurements remain generally as illustrated in Figure Al: general semi-
annual measurements complemented by some quarterly measurements disbursed throughout the
Alluvial aquifer. The only exception to the preceding intention is in the western-most portion of
the Alluvium, where agricultural pumping remains the water supply objective and water level
measurements are primarily annual. In part to conform to the balance of Alluvial groundwater
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level measurements, and more importantly to monitor stream-aquifer connection near the
western, or downgradient, end of the Alluvium in the basin, it is the intent of Plan
implementation to increase that water level monitoring to semi-annual to quarterly frequency.

In the Saugus Formation, the distribution of groundwater level measurements is limited by the
number and location of wells; the locations in Figure A2 reflect where the Saugus has been
developed for water supply. Ultimately, as future exploration and development of the Saugus
expand, it 1s expected that the distribution of groundwater level measurements will expand to
those future well locations. For Plan implementation purposes, the existing monthly frequency
of water level monitoring is intended to continue,

Water level measurement methodology, which is dominated by utilization of electric sounders, is
expected to remain largely unchanged. Some calibrated airlines and possibly some dedicated
electro-hydraulic transducers are expected to complement electric sounders in certain wells. All
those water level measurement methods are sufficiently accurate to satisfy the needs to which the
resultant data is to be put.

Groundwater Quality - The distribution and frequency of current groundwater quality
monitoring in Alluvial wells and in Saugus Formation wells are illustrated in Figures A3 and A4,
respectively. Tables A3 and A4 show the dates that groundwater quality (total dissolved solids)
was monitored in Alluvial and Saugus wells. For the most part, the distribution and frequency of
water quality sampling are sufficient to interpret general quality trends. One notable constraint in
the Alluvium, however, is the discontinuation of water quality data collection in some wells since
1988, mostly toward the western, or downgradient, end of the basin. In order to restore an
ongoing historical record, part of Plan implementation will be to attempt to re-establish regular,
i.e. yearly to triennial, water quality sampling and analyses in those wells with some form of
historical water quality record. In the same vein, part of Plan implementation will include
selection of a number of wells in key locations, e.g. near the mouths of canyons, for semi-annual
analysis of indicator parameters as a basis for assessing seasonal or other variations in
groundwater quality.

Finally with regard to groundwater quality, the spatial limitations on Saugus water quality data
are comparable to the limitations refated to Saugus groundwater levels, but as a result of the
limited, localized development of the Saugus for water supply. While the regular monitoring of
quality will continue via Plan implementation, the expansion of Saugus water quality data is
expected to follow the expanded exploration and development of that aquifer as described for




groundwater levels above,

Production (Pumpage) - The great majority of water supply wells in the basin are now
dedicated to municipal supply; consequently, those wells are equipped with production meters
which allow direct monitoring of pumpage on any desired frequency, e.g. instantaneous flow
rate, or cumulative volumes on a daily, monthly, or other frequency. A few wells remain
dedicated to agricultural water supply, and those wells are not equipped with flow meters.
However, long-standing practice at all those wells has been to meter power consumption for each
well and to combine that data with the results of annual pump performance testing in order to
“indirectly compute approximate pumpage from each agricultural well. That methodology is
sufficiently accurate for ongoing documentation of pumpage and interpretation of basin response
to pumping; it is also sufficiently accurate for groundwater flow model input as part of assessing
basin yield, all as part of this Plan. Consequently, implementation of this Plan includes regular
reading of flow meters on municipal supply wells and continued indirect computation of
agricultural pumpage from the remaining agricultural water supply wells in the basin.

Surface Water Monitoring

Part of Plan implementation is the development of a surface water quality monitoring network.
Of particular concern is establishing a surface water quality data set that, combined with
groundwater data, will allow for a more detailed analysis of stream-aquifer interactions. The data
of primary interest for this and other Plan purposes are surface water flow and surface water
quality, discussed below.

Surface Water Flow - The existing surface water flow monitoring network within the basin
consists of stream flow gaging stations along the Santa Clara River and its tributaries, and
measurements of discharge to the River from the Saugus and Valencia Water Reclamation
Plants. Monitoring of stream flow gages along the River and its tributaries has been mostly
sporadic and limited to times prior to 1977, although measurements at some gages resumed in
2002. One exception is the gage at the Los Angeles-Ventura County line, where the daily mean
stream flow was monitored from 1953 to 1996; the gage was replaced with one downstream near
Piru in 1996. The Los Angeles County Sanitation Districts monitors the average discharge flow
of treated wastewater from the Saugus and Valencia Water Reclamation Plants to the Santa Clara
River.

Plan implementation will include evaluating the distribution, future accessibility and
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configuration of the existing stream flow gaging stations to determine if they will be suitable for
inclusion in the ongoing surface water flow monitoring network. Plan implementation will
further include installation and operation of gage station modifications, as well as installation and
operation of additional dedicated gaging stations as determined to be required.

Surface Water Quality - Surface water quality has been analyzed at many locations along the
Santa Clara River and its tributaries but, with few exceptions, the data is limited to several
measurements at each location. Water quality in the Santa Clara River at the Los Angeles-
Ventura County line was analyzed on a semi-annual basis from 1951 to 1988, and is currently
measured quarterly by United Water Conservation District. Since 2002, the Los Angeles County
Department of Public Works has monitored water quality in the Santa Clara River near Interstate
5 during four wet weather events and at two other times each year to comply with the
requirements of a National Pollution Discharge Elimination System (NPDES) permit that covers
the County and 84 incorporated cities. The Saugus and Valencia Water Reclamation Plants also
monitor the quality of the treated wastewater they discharge to the Santa Clara River as part of
compliance with the requirements of their NPDES permits.

Plan implementation will include identifying key locations for future surface water quality

monitoring, identification of constituents of concern and monitoring frequency for each location,
and implementation of appropriate sampling and analytical methodology at the selected key sites.
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Table Ala - Continued
Dates of Historic Water Level Measurements in LACFCD Alluvial Wells
Santa Clara River Valley Groundwater Basin, East Subbbasin

Single Measurement: —m— More Than One Measurement per Year: —momm-— |

L a3 a3 R R T S T R R R T T P R R S ——

'35 ‘4G ‘45 50 ) 60 ‘65 ‘70 75 80 85 ‘80 ‘95 ‘00 ‘05
; - . .- . - - S — S I S W - — P -
'35 40 45 ‘50 ‘55 '60 65 10 TH ‘80 ‘85 a0 95 00 ‘0%

bbb« N - R - s R SR SN - WOt SERI- W SO 0 AU SO -
'35 ‘A ‘45 50 ‘55 ‘60 ‘85 ‘70 ‘75 ‘80 ‘85 ‘a0 '95 00 '05

jomes i = TR TG T - S-S A - - - A S
'35 ‘49 45 '50 ‘55 ‘60 'G5 ‘70 75 ‘80 ‘85 ‘80 ‘95 ‘00 'e5

- - - T S SOOI - S 38 M- W U SO
'35 ‘40 ‘45 ‘50 '55 ‘60 ‘65 it '75 '8¢ '85 '90 '§5 ‘00 05

bt b ottt B U VR SR SN - - - SR .-
'35 40 ‘45 ‘50 58 '60 ‘85 70 75 14 '85 ‘90 85 ‘00 ‘05

. . N N i " MR — - S I - M el B B
'35 4G ‘45 '50 '58 '60 '65 ‘70 ‘75 ‘80 ‘85 96 ‘25 ‘00 05

+ + + - s g T - I S ———
'35 4G ‘45 ‘50 '55 '60 '65 ‘70 75 ‘80 ‘85 ] ‘95 ‘00 '05

o , : AN - 151 S0 —— - SR T+
'35 40 '45 ‘50 ‘55 60 65 70 75 ‘80 85 80 95 0o ‘05
. 4 Lt & 8 S IS S TR0t - A - S - W - I -t
'35 40 45 50 ‘55 6% ‘65 7o 75 ‘80 ‘85 ‘80 ‘@5 00 ‘05
[ et e B D E . ]
'35 ‘4G 45 ‘50 '55 80 85 70 5 ‘80 ‘85 90 ‘95 ‘GO '05

+ - TR WS - -~ - TN N T Y- IO - it
'35 40 45 '50 ‘85 ‘80 65 ‘70 ‘75 '80 ‘85 a0 ‘95 00 05

—— - - et Y-t SIS U RN RS- RN~
'35 ‘49 ‘45 50 *55 ‘60 ‘65 ‘70 ‘75 ‘80 '85 ‘80 ‘a5 ‘00 a5

bbb e L IR BT - ST NAOEIT- RTINS - - - S - -
'35 ‘40 ‘45 50 55 ‘60 ‘85 ‘70 N 1 ‘85 ‘90 ‘95 00 '35

'35 ‘40 45 '50 *55 '60 '65 70 75 ‘80 ‘85 '90 ‘95 '00 ‘05

+ - B O ST - ST SR - SO - - DAY .t
‘35 ‘40 ‘45 '50 '55 ‘60 '65 10 ‘75 ‘80 '85 '90 ‘85 o0 ‘05

+ Tt et - B - DO T - - - A KX S T - - - SRR JEX————
35 40 ‘45 50 55 '60 '65 ‘70 75 ‘80 ‘a5 B0 ‘98 ‘00 05

Page 30of 3



O3N/16W.02R02

04NABW-01

04N/16W-21D01

O4N/1B6W-21J01

G4N/16W-21L01

04N/M1BW-22K06

04N/16W-22K10

O4N/16W-22M (1

Q4N/16W-27J03

O4N/16W-33L01

04N/16W-34A03

04N/16W-35A01

G4AN/16W-35L01

04N/17TW-13J01

Table A2
Dates of Historic Water Level Measurements in Saugus Wells
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Table A3 - Continued
Dates of Historic Water Quality Measurements (TDS) in Alluvial Wells
Santa Clara River Valley Groundwater Basin, East Subbbasin
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Table A4

Dates of Historic Water Quality Measurements (TDS) in Saugus Wells
Santa Clara River Valley Groundwater Basin, East Subbbasin
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