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1 Introduction 
 

This Groundwater Monitoring Protocol Manual describes monitoring objectives, data and 

reporting standards, and monitoring protocols for the Ukiah Valley Groundwater Basin (UVGB) 

CASGEM network (Appendix C). The UVGB boundary as defined by the Department of Water 

Resources is demonstrated in Appendix B. The UVGB Groundwater Sustainability Agency 

(GSA) is a developing local agency permitted to regulate groundwater use in the Ukiah Valley. 

The Sustainable Groundwater Management Act (SGMA) mandates the creation of GSAs and 

Groundwater Sustainability Plans (GSP) for medium and high priority groundwater basins. The 

UVGB has been designated as a medium priority groundwater basin and is required to develop a 

GSA and a GSP. One component of a GSP involves the development of a Monitoring Protocol 

Manual for groundwater wells. There are currently 39 groundwater monitoring wells in the 

UVGB in the California Statewide Groundwater Elevation Monitoring (CASGEM) program. 

This document describes the background of the UVGB monitoring network, monitoring 

frequency protocols, field methods, data gaps, and reporting guidelines to aid in the 

characterization of long-term, short-term, and seasonal trends in both groundwater heads and 

surface water-groundwater interactions. Bi-annual monitoring is deemed adequate to 

demonstrate short-term, seasonal, and long-term trends.  

 

The UVGB GSA will work with the Mendocino County Water Agency (MCWA) and the 

Mendocino County Resource Conservation District (MCRCD) to integrate the updating 

processes of California Statewide Groundwater Elevation Monitoring (CASGEM) program, 

which is administered by the California Department of Water Resources (DWR), and the GSP 

Historical Groundwater Elevation Database. Pursuant to requirements of the CASGEM program 

and regulations set forward by SGMA, the developing GSA is submitting this Groundwater 

Monitoring Protocol for Ukiah Valley Groundwater Basin, which describes the monitoring well 

network and the frequency and methods with which the Agency plans to conduct its monitoring 

efforts. Under this Plan, the MCRCD will act as the central clearinghouse for groundwater data 

collected by cooperators in the County.  

 



1.1 Groundwater Monitoring Background 

 

The Mendocino County Water Agency (MCWA) began involvement in ground water 

resources in 1993 by contracting with the USGS to conduct ground water monitoring in 

Redwood Valley as part of a ground water resources reconnaissance project and to ascertain the 

possible location of a surface reservoir for the valley. MCWA contacted other water agencies in 

the area after SBX 7 6 was passed, seeking collaboration and the Mendocino City Community 

Services District (MCCSD) and Redwood Valley Community Water District (RVCWD) 

responded favorably. 

There has been relatively little focus on ground water resources within Mendocino County 

and the County does not have a Ground Water Management Plan prior to the development of this 

initial Groundwater Sustainability Plan. The primary groundwater studies or actions are the 

following: 

 “Dry Year Groundwater Monitoring Program Groundwater Level and Quality 
Evaluation, Mendocino County, California”, Department of Water Resources, Division of 
Integrated Regional Water Management, Memorandum Report, by Chris Bonds, 2011. 

 

 “Groundwater Monitoring Well Installation Dry Year Groundwater Monitoring Program, 
Mendocino County, California”, Department of Water Resources, Division of Planning 
and Local Assistance, Central District, Technical Memorandum Report, 2003. 

 

 “Ground-Water Resources in Mendocino County, California”, by C. D. Farrar, U.S. 
Geological Survey, Water Resources Report 85-4258, 1986.  
 

 “Water Supply Assessment for the Ukiah Valley Area Plan.” Mendocino County Water 
Agency. October 20, 2010.  

 

 California Groundwater Bulletin 118  
 

In October 2014, the MCRCD started integrating wells in the Ukiah Valley into the 

CASGEM system under contract with MCWA. Initially, advertisements were placed in local 

newspapers that requested homeowners and farmers to contribute their wells to the CASGEM 



study. In addition, a cold-call list was developed by MCWA and MCRCD of potential well 

owners that would be willing to contribute and they were contacted. Recently, advertisements 

have been placed in the Farm Bureau and MCRCD newsletters. Other wells owners have added 

to their wells to the CASGEM network after being contacted through word of mouth. 

 

1.2 Monitoring Network Data Gaps  

 

Many of the wells proposed for use in the Ukiah Valley Basin have incomplete well 

completion data. The mechanism to identify potential wells was the following. Based on Sonoma 

County’s experience, an advertisement was placed in the Ukiah Valley Daily Journal newspaper 

seeking volunteer wells. The RCD and or the Mendocino County Water Agency then contacted 

the responders and asked for additional information. In most cases, the current owners obtained 

the property many years or decades after the well was drilled and simply do not have any other 

information about the well. The Department of Water Resources was provided the location 

information and asked to check their records for more information. Data gaps are present in the 

northern, north central, and southern portions of the Ukiah Valley Basin. Data gaps are present in 

the Plumb, Wells, McKee, and McLeod wells in which total depth is known but not the screened 

interval. The UVGB GSA will continue to try and identify additional suitable wells for 

CASGEM that can be added to fill data gaps. Several thousand well completion reports were 

provided by the DWR and have been spatially referenced to provide information on well owners 

who can be contacted for integration into the CASGEM system. CASGEM Well data gaps were 

analyzed based on proximity to tributaries that contribute flow into the Russian River (Appendix 

C). 

 

1.3 Ukiah Valley Groundwater Basin Hydrology and Hydrogeology 

 

The UVGB GSA will monitor wells within the Ukiah Valley Groundwater Basin which 

includes the City of Ukiah and extending to Redwood Valley. The UVGB is the largest of the 

Mendocino County interior valleys and is located in the south-eastern portion of Mendocino 



County. This is the highest priority Basin in Mendocino County as it contains the highest 

population density, includes the County seat, the largest city in the County, and contains 

significant agricultural operations. 

The UVGB is approximately 30 miles long and ranges in width from 4 to 6 miles along 

the Russian River. Other population centers in the Basin include the communities of Talmage 

and Calpella. All communities are served by municipal and community water systems that obtain 

water from wells; surplus water from Lake Mendocino augments the water supply for Redwood 

Valley (USGS Water-Resources Investigations Report 35-4258, 1986). Rural residents obtain 

their water from private domestic wells or springs and irrigation water is obtained from wells and 

direct pumping from the Russian River and its tributaries. The Russian River and its tributaries 

are listed as full-appropriated in the summer.  

Lake Mendocino stores a maximum of 122,500 acre-feet and is located about 4 miles 

northeast of Ukiah. The reservoir was created when Coyote Dam was constructed by the Army 

Corps of Engineers in 1958 and captures inflows from the East Fork of the Russian River. Eight 

thousand acre-feet of this water is currently appropriated for supply to the Russian River Flood 

Control and Water Conservation Improvement District (USGS, 1986). The bulk of Lake 

Mendocino water is controlled by the Sonoma County Water Agency for use in that County and 

for contract with Marin County. 

 

1.3.1 Geology and Groundwater 

 

The following geologic and groundwater information is obtained from the USGS Water-

Resources Investigations Report 35-4258 from 1986. The valley fill occupies about 70 square 

miles in Ukiah Valley. The fill has been subdivided into continental basin deposits, continental 

terrace deposits and Holocene alluvium. 

 

 



1.3.2 Continental Basin Deposits 

 

Continental Basin Deposits crop out over about 20 square miles of the valley floor. 

Surface exposures are widespread over the northern part of the valley and along the east side of 

the valley from Lake Mendocino to about 5 miles north of Hopland. These deposits underlie 

younger valley-fill units and, where not exposed at the surface, may be present at depth 

throughout most of the remaining area of valley fill. The thickness of continental basin deposits 

ranges from 0 feet near the valley margins to an estimated maximum of 2,000 feet near the valley 

axis. This estimate is based on stratigraphic analysis of outcrops, as the deepest wells in this unit 

are about 500 feet deep. 

These deposits consist of poorly sorted, heterogeneous mixtures of gravel, sand, silt and 

clay, with drillers logs indicating clay to be the most abundant constituent of the unit. The clay 

occurs as beds and as interstitial material between coarser grains of sand and gravel. The high 

clay content and poor sorting result in low permeability within this unit. However, the small 

grain size and lack of cementing provide high porosity. Because permeable materials are 

interbedded with impermeable clays, ground water occurs under confined conditions. 

 

1.3.3 Continental Terrace Deposits 

 

The USGS Water-Resources Investigations Report 35-4258 from 1986 states that the 

Continental Terrace Deposits occupy about 20 square miles of the Ukiah Valley. These rocks are 

subdivided into older and younger units based on topographic expression and degree of 

dissection. The older deposits are exposed mostly in the northern part of the valley around 

Redwood Valley. These deposit ranges in thickness from zero at the valley margins to roughly 

25 feet near the axis of the valley. This thin unit is generally unsaturated in the summer and is 

therefore not considered an important source of water. The younger terrace deposits out crop 

discontinuously along both sides of the valley from Redwood Valley to near Morrison Creek. 

Less affected by erosion, the younger terraces are thicker than the older terraces and their 

original topographic form is better preserved. The younger terraces consist of gravel and sand, 



with silt and clay filling the intergranular spaces. This unit is of low to moderate permeability. 

Maximum thickness is difficult to estimate because the unit is generally difficult to distinguish 

from the underlying continental basin deposits on drillers’ logs. Maximum thickness may reach 

100 feet or more and generally these units are partially saturated during all or part of the year.  

 

The younger terrace deposits are not considered a major ground-water source because 

they are relatively thin and have low permeability. Wells completed in terrace deposits generally 

yield 1 to 10 gal/min; yields as high as 100 gal/min have been reported. These values are based 

on short-term pump tests that may overestimate the long-term yield. Specific capacities 

calculated for 25 wells tapping the terraces range from 0.02 to 7.1 gal/min/ft. Of these wells, 17 

had specific capacities of less than 1.0 gal/min/ft and only 4 had specific capacities greater than 

2.0 gal/min/ft. 

 

1.3.4 Holocene Alluvium  

 

Holocene-age alluvium deposits cover about 30 square miles of the valley floor according 

to the 1986 USGS Water-Resources Investigations Report 35-4258. The alluvium is distributed 

as narrow bands along tributaries and along the Russian River north of The Forks. The alluvium 

occupies broad areas of the floodplain, as much as 2 miles wide, in the Ukiah-Talmage and 

Hopland areas. The alluvium of uncemented gravel, sand, silt and clay varies in thickness, with a 

maximum of about 200 feet; however, the thickness is generally less than 100 feet. The thickest 

section is along the Russian River.  

Porosity and permeability are high because the alluvium is generally uncemented coarse-

grained material. The alluvium is the most productive aquifer in the Ukiah Valley and can 

provide sufficient water for sustained pumping from municipal and irrigation wells. Well yields 

of 1,000 gal/min or greater have been documented. Groundwater in the alluvium occurs under 

unconfined conditions. Because the Russian River and tributary streams generally occupy 

channels cut into the alluvial deposits, groundwater and surface water are connected.  



The permeable alluvium allows infiltration of considerable precipitation, which recharges the 

alluvial aquifer and underlying units. During most river stages, water moves from the alluvium 

into the Russian River; during high river stage, water moves from the river into the alluvial 

aquifer and is held as bank storage. Bank storage is depleted as river stage drops. 

 

1.3.5 Groundwater Availability   

 

There are four categories of available groundwater in the Ukiah Valley. The Type I area 

is the most favorable for groundwater development and is underlain by alluvial deposits that 

typically provide year round water for domestic use. The Type I area is generally narrow, except 

in the central part of the Ukiah Valley, where it broadens to about 2 miles wide, and near 

Hopland, where it is about 1.5 miles wide. The Type I areas have been described as producing 

100 to 1,000 gal/min (USGS, 1986). 

The Type II areas, distributed along the valley margins, are generally underlain by terrace 

deposits or thin alluvium. Wells completed in this unit may yield less than 10 gal/min. Type III 

areas, underlain by thin terrace deposits and continental basin deposits, cover much of the 

northern part of the valley and smaller areas along the eastern side of the valley. Wells 

completed in this unit generally provide only a few gallons of water per minute. Type IV areas 

include all the mountainous terrain around the valley floor and are underlain by mostly 

Franciscan rocks. In general, the prospect for obtaining water in these units is very poor.  

 

1.3.6 Estimated Storage Capacity 

 

1986 USGS Water-Resources Investigations Report 35-4258 estimates the Type I 

(alluvial fill) total maximum storage capacity as ranging from 60,000 to 120,000 acre-ft. The 

Type II total maximum storage capacity is estimated as 45,000 acre-ft. Type III and Type IV 

areas were not assessed for storage capacities as these areas have marginal capacities to yield 

water to wells. The groundwater reservoir is estimated to be fully recharged each year, except 



when precipitation falls below about 60% of normal. After 2 years of drought, the groundwater 

system can be fully recharged by 1 year of normal or above-normal precipitation. 

 

2 Monitoring Well Network Objectives 
 

The objective of obtaining historical groundwater data is to characterize long-term 

groundwater trends, provide data for surface water-groundwater interaction analysis, provide 

observation points for future groundwater model calibration, and provide information for 

evaluating hydrologic conditions that may contribute to salmonid kills or be adverse to salmonid 

health. Measureable objectives are required per SGMA to ensure that the groundwater basin 

reaches sustainable management within 20 years of acceptance of the GSP by the DWR. In the 

case of the UVGB, the sustainability indicator is defined by the following (DWR, 2016): 

Depletions of Interconnected Surface Water. Monitor surface water and groundwater, where 

interconnected surface water conditions exist, to characterize the spatial and temporal 

exchange between surface water and groundwater, and to calibrate and apply the tools and 

methods necessary to calculate depletions of surface water caused by groundwater 

extractions. The monitoring network shall be able to characterize the following: 

(A) Flow conditions including surface water discharge, surface water head, and 

baseflow contribution. 

(B) Identifying the approximate date and location where ephemeral or intermittent 

flowing streams and rivers cease to flow, if applicable.  

(C) Temporal change in conditions due to variations in stream discharge and regional 

groundwater extraction. 

(D) Other factors that may be necessary to identify adverse impacts on beneficial uses of 

the surface water. 

 

The affected region in the UVGB is near Talmage due to the large concentration of surface 

water and underflow well diversions are permitted to extract water near the Russian River. Frost 



protection regulations did not include Russian River or tributary diversions north of Coyote 

Dam, so it is assumed that those regions will not be the focus of this GSP. Diversions in 

Redwood Valley are predominantly based from ponds near tributaries to the Russian River. 

Other sustainability indicators are not included as part of the UVGB GSP due to the complete 

recharge of the aquifer systems each year water quality is described as “generally good and 

suitable for most uses” (USGS, 1986), the aquifer is not adjacent to the ocean, and existing 

CASGEM well hydrographs do not demonstrate hydraulic declines over time. 

In April of 2008, salmonids were mortally stranded south of the UVGB boundary near 

Hopland. Extensive frost protection extractions were occurring in the vineyard areas near the 

Russian River in the Ukiah Valley during this time period (SWRCB, 2011a). According to the 

State Water Resources Control Board (SWRCB) Environmental Impact Report, naturally dry 

conditions and frost protection diversions were the primary contributors to the low water levels 

during the 2008 fish kill. The fish kill triggered a new frost protection regulation (Section 862 as 

an amendment to Division 3 of Title 23 of the California Code of Regulations) mandated by the 

SWRCB after being recommended by the National Marine Fisheries Service (NMFS) (SWRCB, 

2011b). The regulations mandate that any “significant” diversions, either surface water or from 

hydrologically connected groundwater in aquifers, “shall be considered unreasonable” between 

March 15th and May 15th. Since the 2015 frost protection season, the SWRCB mandates that any 

frost protection diverters must participate in a Water Demand Management Program. It is 

expected that farmers who are extracting groundwater in compliance with their approved Water 

Demand Management Program will not contribute to salmon kills and that additional regulation 

as a part of this GSP is not necessary.  

Salmonid stranding and death is the primary concern and groundwater regulations should be 

implemented to ensure that groundwater extraction does not negatively affect fish health and 

passage. Other issues from surface water depletions, such as limiting supply of Russian River 

water for Sonoma and Marin Counties, are not noted in the DWR Groundwater Basin 

Prioritization description for the Ukiah Valley (DWR, 2014). In addition, Sonoma County Water 

Agency (SCWA) controls the releases from Lake Mendocino through operation of Coyote Dam 

to satisfy their downstream demands (SCWA, 2016). If salmonid kills occur, or if diversions 

cause a decrease in streamflow that causes a potential risk for stranding mortality, corrective 



actions must be taken and a corrective action plan must be added to the Water Demand 

Management Program submitted to the SWRCB. If salmonid kills are not occurring, then it can 

be assumed that the regulations are adequate if not over-intensive. Additional measurable 

objectives can be created based on an Instream Flow Incremental Methodology (IFIM) study. 

IFIM studies demonstrate habitat requirements for juvenile, fry, and adult salmonids for a 

specific stream segment. This criteria can provide minimum flow and minimum stage 

requirements for the West Fork of the Russian River and downstream of Coyote Dam that can be 

used to identify measurable objectives for the GSP based on Russian River and tributary flow 

rates and stream stages. An IFIM study can determine minimum thresholds for flows and the 

effectiveness of groundwater regulation can be demonstrated by comparing the flows to the 

minimum thresholds. 

3 Description of Monitoring Well Network and Monitoring Frequency 
 

The UVGB GSA will monitor 39 wells in the Ukiah Valley Groundwater Basin on a bi-

annual basis. Additional wells are proposed as part of the GSP and contact with well owners will 

be made in an attempt to increase the well density of the UVGB monitoring network. The City of 

Ukiah will supply data from two wells on a semi-annual basis.  

Long term trends will be evaluated semiannually to evaluate the consistency of surface 

water-groundwater fluxes and the magnitude of hydraulic gradients between the groundwater 

and surface water environments. It is important to gather monitoring data at all groundwater 

monitoring wells within a few days in order to generate accurate and representative hydraulic 

gradient contour maps for the entire basin. The frequency of monitoring data acquisition for the 

UVGB is semiannual and data should be collected in March for the spring and in October for the 

fall. Semiannual frequency is expected to be adequate and has been confirmed by Aaron 

Cuthbertson: the DWR manager for the Ukiah Valley Groundwater Sustainability Plan.  

According to the draft Best Management Practices for groundwater monitoring protocols, 

each well must have a unique well identifier written on the well to avoid confusion (DWR, 

2016). A reference point must be established for each well and a mark must be made to obtain 



consistent data over time. These reference points must be surveyed to the North American 

Vertical Datum of 1988 by a licensed surveyor.  

4 Field Methods 
 

The well locations were surveyed by DWR Central District staff using Global Positioning 

System equipment. The coordinate system is Universal Transverse Mercator (UTM) Zone 10, 

North American Datum (NAD) 1927, in meters. The ground surface elevations at each well site 

were estimated based on interpolation between known contours on a U.S. Geological Survey 

(USGS) 7.5-minute quadrangle topographic map of each area. All of the wells monitored by 

MCWA are observation wells with no pumps installed, so all readings record static conditions. 

The procedure is described by the following:  

 Open the locked steel casing. 

 

 Remove the 2” PVC cap to access the well.  

 

 Allow adequate time (approximately 10 minutes [DWR, 2016]) for hydraulic equilibrium 

to occur prior to taking measurements in wells that have different pressure than the 

atmosphere. Variation in hydraulic head in wells can generate suction or positive 

pressure.  

 

 Wipe the Solinst Water Level meter with alcohol solution. 

 

 Groundwater level is determined manually in each well by inserting a Solinst Water 

Level Meter which emits an audible tone when water is encountered. Each observation 

well has a permanent mark where each measurement is taken.  

 

 When three consecutive measurements are identical, record the distance to water and 

replace the well cap and close and lock the well casing. 

 



 The Solinst probe is wiped with an alcohol solution prior to obtaining a reading in a 

different well.  

 

 All data are collected in the field by the same staff person and entered into an Excel 

spreadsheet in the office by the same person and then provided to the DWR. 

Groundwater elevation is computed by subtracting the depth to water in the well from the 

well reference point. 

 

 Data records should include the well identification number, date, time, depth to water, 

reference point, groundwater elevation, and a notes section with pertinent information 

regarding data accuracy. 

 

Manuals for use and calibration of field monitoring equipment are presented (Appendix K). 

Currently, wells SV-1, SV-2A and SV-2B have In-Situ dataloggers set for 15-minute intervals. 

The location of the continuous recording dataloggers has changed over time and may change in 

the future. The groundwater depth recorded by the continuous dataloggers is compared to the 

manual reading obtained with the Solinst Water Level Meter, and if the results are more than 0.2’ 

different, the pressure transducer is re-calibrated to match the manual readings. The pressure 

transducer manual is located at the RCD office in Ukiah. 

It is important to gather monitoring data at all groundwater monitoring wells within a few 

days in order to generate accurate and representative hydraulic gradient contour maps for the 

entire basin. The frequency of monitoring data acquisition for the UVGB is semiannual and data 

should be collected in March for the spring and in October for the fall.  

5 Groundwater Monitoring Data Reporting 
 
Groundwater monitoring data is obtained in the field and is input into both the CASGEM 

monitoring system and the Historical Groundwater Elevation Database for submission to the 

DWR. Russian River stage at nearby gauge locations at the time of groundwater well data 

acquisition should be obtained and input into the Historical Groundwater Elevation Database for 



future data analysis. The Historical Groundwater Elevation Database will be located with 

MCWA. Table 1 demonstrates the nearest gauge and the distance to the gauge from the 

CASGEM well. The Historical Groundwater Elevation Database will be submitted as a 

component of the annual GSA report to the DWR. 

 

Table 1 – CASGEM Well and Streamflow Gauge Correlation 

CASGEM Well ID Distance to Gauge (ft) Gauge Name 

392606N1232098W001 1,748 
NMFS WEST BRANCH RUSSIAN 
RIVER 

392455N1231977W001-W003 4,927 
NMFS WEST BRANCH RUSSIAN 
RIVER 

392358N1232020W001 8,317 
NMFS WEST BRANCH RUSSIAN 
RIVER 

391917N1232000W001 850 
USGS 11461000 RUSSIAN R NR 
UKIAH CA 

391860N1232039W001 3,894 
USGS 11461000 RUSSIAN R NR 
UKIAH CA 

391482N1231810W001 4,289 RR-SFG-1 (Russian River) 

391334N1231885W001 1,084 RR-SFG-2 (Russian River) 

391322N1231929W001 2,305 RR-SFG-2 (Russian River) 

391304N1231929W001 2,751 RR-SFG-2 (Russian River) 

391174N1231836W001 3,041 
USGS 11462080 RUSSIAN R NR 
TALMAGE CA 

391086N1231710W001 1,509 AG-SFG-1 (Howell Creek) 

 

The proposed streamflow gauges in the Russian River provide four additional data points for 

surface water-groundwater interaction analysis. These gauges will also enhance the 

understanding of surface water-groundwater fluxes over a given segment of river. 

 



6 Surface Water – Groundwater Interaction Data Reporting 
 
Surface water-groundwater interaction can be characterized by comparing the hydraulic 

head in monitoring wells to the stage of the Russian River. Six CASGEM wells are located near 

the Russian River and existing streamflow gauges. Five other CASGEM wells are located near 

the Russian River and proposed streamflow gauge locations. Most of the wells are near the town 

of Talmage in the vineyard and pear orchard areas. The current most useful well for quantifying 

surface water-groundwater interaction is 391917N1232000W001, due to its close proximity to 

both the river and the streamflow gauge. CASGEM well 391086N1231710W001 is located near 

Howell Creek and can be correlated with the proposed streamflow gauge AG-SFG-1 on Howell 

Creek. Table 2 describes the distance between the CASGEM well and the river, as well as the 

height above the river of the top of the well casing and the expected surface water-groundwater 

correlation at that point.  

The surface water-groundwater correlation factor demonstrates the expected response in 

change in river stage due to groundwater extraction from underflow wells near the river. Using 

an equation relating the radius of influence of a well to the transmissivity, storativity, and time of 

pumping, it was found that the radius of influence for a 400 gpm well in the Ukiah Valley is 

2,000 feet using a typical transmissivity for the Ukiah Valley (Bear, 1979). This value represents 

the distance that it is expected where the drawdown from the well will go to zero. Drawdown has 

concave form, and the magnitude decreases quickly as the distance from the center of the well 

increases. It is therefore expected that frost protection wells within 500 feet of the River will 

generate noticeable variation in the hydraulic contribution or deficit in the river. Frost protection 

wells between 500 feet and 1,000 feet from the Russian River or its tributaries are provided with 

a medium correlation factor, and frost protection wells greater than 1,000 feet from the Russian 

River or its tributaries are provided with a low correlation factor. 

Table 2 – CASGEM Well Proximity to Russian River 

CASGEM Well ID 
Distance to 
River (ft) 

Expected SW-GW 
Correlation 

Height Above 
River (ft) 

392606N1232098W001 1,294 Low 182 

392455N1231977W001-W003 1,005 Low 37 



CASGEM Well ID 
Distance to 
River (ft) 

Expected SW-GW 
Correlation 

Height Above 
River (ft) 

392358N1232020W001 586 Medium 26 

391917N1232000W001 271 High 22 

391860N1232039W001 945 Low 15 

391482N1231810W001 87 High 1 

391334N1231885W001 156 High 1 

391322N1231929W001 1,228 Low 1 

391304N1231929W001 772 Medium 1 

391174N1231836W001 832 Low 1 

391086N1231710W001 1,509 Low 12 

 

It should be noted that the monitoring wells are not necessarily extraction wells, and that 

the locality to underflow pumping centers must be evaluated. CASGEM well 

391334N1231885W001 can be used to correlate surface water and groundwater hydrologic 

connectivity given that the RR-SFG-2 streamflow gauge is installed. Groundwater discharge to 

the river is expected during times when the hydraulic head elevation is greater than the river 

stage, and vice versa when the river stage elevation is greater than the well hydraulic head. The 

time and date must be recorded during acquisition of CASGEM well monitoring data in order to 

correlate the streamflow stage. Both the CASGEM well hydraulic head and the river stage 

should be recorded in the Historical Groundwater Elevation Database that manages the 

monitoring data.  
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8 Appendix B – Overview Map of Ukiah Valley Groundwater Basin 
  



Figure 1 – Ukiah Valley Groundwater Basin Boundary Map 

 



9 Appendix C – Map of CASGEM Well Locations and Data Gaps 
  



Figure 2 – Ukiah Valley Groundwater Basin CASGEM Well Network Map 

 



10 Appendix D – CASGEM Well Hydrographs 
  



Figure 3 – CASGEM Well Cluster 391918N1232003W001-004 Hydrograph 
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Figure 4 – CASGEM Well Cluster 392455N1231977W001-003 Hydrograph 
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Figure 5 – CASGEM Well 391096N1231677W001 Hydrograph 
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Figure 6 – CASGEM Well 392962N1232047W001 Hydrograph 
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Figure 7 – CASGEM Well 392358N1232020W001 Hydrograph 
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Figure 8 – CASGEM Well 39717030N1232108W001 
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11 Appendix E – CASGEM Well Parameters 
  



Table 3 – CASGEM Well Locations, Uses, and Well Completion Report Numbers 

 

  



Table 4 – CASGEM Well Elevation Parameters, Depths, and Perforated Intervals 

 

  



12 Appendix F – CASGEM Well Completion Reports 
  



Figure 9 – Well Completion Report for CASGEM Well 390664N1231491W001 

 

 



Figure 10 – Well Completion Report for CASGEM Well 391096N1231677W001  

 

 

 



Figure 11 – Well Completion Report for CASGEM Well 391285N1231607W001 

 



Figure 12 – Well Completion Report for CASGEM Well 391285N1231607W001 

 



Figure 13 – Well Completion Report for CASGEM Well 391860N1232039W001 

 



Figure 14 – Well Completion Report for CASGEM Well 392358N1232020W001 

 



Figure 15 – Well Completion Report for CASGEM Well 392730N1231770W001 

 









 

 



13 Appendix G – Well Monitoring Data Entry Sheet 
  



PROJECT:_________________________________________________	 	 SITE	ID	#_________________________________	
	
	
WELL	NUMBER________________________________DATE	DRILLED____________SUBAREA_______________________	
	
	
BASIN______________________________________SECTION____________________MAP_________________________________	
	
LAND	
OWNER___________________________ADDRESS________________________TOPOGRAPHY__________________________	
	 	 	 	 	 _________________________________	
	
LSD	ELEVATION_______TOP	OF	CASING	ELEV._____________FT.	ABOVE	LSD		DEPTH‐PILOT	HOLE______	
	
CASING	DIAMETER______IN.				CASING	LENGTH_____FT.				FIRST	WATER________FT	BELOW	MP	
	
PERFORATIONS________________________________________________________________________________________________	
	
	
LOCATION______________________________________________________________________________________________________	
	
__________________________________________________________________________________________________________________	
	
REMARKS______________________________________________________________________________________________________	
	
__________________________________________________________________________________________________________________	
	
LOCATION	SKETCH	
	
	
	
	
	
	
	
	
	
	
	
WELL	SKETCH	
	
 

  



14 Appendix H – CASGEM Well Monitoring Protocol 
  



CASGEM Well Monitoring Protocol 
 
Checklist Before Leaving: 

 Do you have the keys? 

 Do you have the map, GIS locations, and contact names and numbers for the wells? 

 Do you have the log book? 

 Do you need the stainless steel tape and chalk, and if so do you have them? 
 
For County Monitoring Wells: 

1. Write basic data in log book: date, time, weather, name of monitor, other people present, 
identification number and location of well 

2. Unlock well cover 
3. Remove well cap 
4. Unlock the sounding tape (lock on the side of the tape canister) 
5. Turn on the sounding tape; test with test button or look for red light 
6. Use rag and alcohol to sterilize the entire metal portion of the probe 
7. Identify the marked spot and insert the tape at that spot 
8. Take three (3) readings 
9. Record readings in the official log book 
10. Turn off tape and re‐scroll 
11. Replace cap loosely 
12. Lock up 

 
For Other Wells: 

1. Write basic data in log book: date, time, weather, name of monitor, other people present, 
identification number and location of well 

2. Unlock well cover 
3. Remove well cap 
4. Unlock the sounding tape (lock on the side of the tape canister) 
5. Turn on the sounding tape; test with test button or look for red light 
6. Use rag and alcohol to sterilize the entire metal portion of the probe 
7. Identify the marked spot, if one, and insert the tape at that spot 
8. If no marked spot, use a Sharpie to establish one 
9. Take three (3) readings 
10. Record readings in the official log book 
11. Turn off tape and rescroll 
12. Replace cap loosely 
13. Lock up 

 
If the Sounding Tape is Too Large to Fit: 

1. Use stainless steel tape with a thin fishing line weight at the end.  
2. Mark the tape with blue carpenter’s chalk at the 10‐15 foot interval and slowly insert into the 

well.  
3. Raise the tape and see if/where the tape is wet.  
4. If it is dry, repeat by marking at 5 foot intervals until the depth of the well is established. 

 

  



15 Appendix I – Installation of Monitoring Well Access Boxes 
 

  





16 Appendix J – DWR Evaluation of Extent of Monitoring under CASGEM 
Program 

  



 



 



 



17 Appendix K – Monitoring Equipment Manuals 
  



 

 



 

 



 

















































 



18 Appendix L – DWR Groundwater Elevation Monitoring Guidelines 
  









































































 


