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1 Executive Summary 

This report presents the results of drilling, sample collection and analysis of an exploratory 
borehole located within the Perris North Groundwater Management Zone (Perris North) of 
Eastern Municipal Water District’s (EMWD’s) service area (see Figure 1).  The borehole is 
located south of the intersection of Ironwood Avenue and Davis Street in Moreno Valley, 
California (see Figure 2).  The purpose of the exploratory drilling was to collect data necessary 
to evaluate the suitability of the site for a potential potable water supply well. 

The scope of this investigation consisted of collecting and analyzing detailed soil, groundwater 
and geophysical data from the borehole.  The borehole location was selected based on: 

1. Data that suggested groundwater quality in this portion of the groundwater basin was 
better than other parts of the basin, and 

2. The estimated depth to bedrock, based on the bedrock elevation contour map of the area, 
appeared to be sufficient to provide adequate aquifer thickness to produce required water 
production capabilities.   

The borehole was drilled between September 16, 2013 and September 27, 2013 by Yellow Jacket 
Drilling Services of Phoenix, Arizona.  The borehole was drilled to a total depth of 350 ft below 
ground surface (bgs) using the dual-tube reverse circulation air rotary (air rotary) drilling 
method.  The dual-tube reverse circulation method enables collection of more representative soil 
and groundwater samples than other methods.  Upon reaching the total borehole depth, the 
borehole was conditioned for downhole geophysical logging. 

Thomas Harder & Company (TH&Co) collected composite soil samples across approximate  
10-ft intervals and logged them in the field.  Groundwater samples were collected by TH&Co at 
first encountered groundwater and then at 40 foot increments to the bottom of the borehole.  
Groundwater samples were analyzed in the field for temperature, electrical conductivity, total 
dissolved solids (TDS), pH, and turbidity.  Selected samples collected during drilling were stored 
according to EMWD requirements and then submitted to EMWD for analysis of general mineral 
and physical properties, selected metals and inorganic constituents, volatile organic compounds 
(VOCs) and perchlorate.  Borehole geophysical logs were obtained by Pacific Surveys of 
Claremont, California.  Upon completion of drilling and testing, the borehole was destroyed in 
accordance with Riverside County requirements. 

The potential suitability of the site for a future potable production well was evaluated with 
respect to potential for acceptable well yield and groundwater quality. 
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Results and Conclusions 

Geologic materials observed in the borehole consisted of unconsolidated alluvial sediments from 
the ground surface to borehole total depth of 350 feet bgs.  Sediments from the ground surface to 
approximately 130 ft bgs consist primarily of sandy silt and clay. After a transition zone of silty 
sand from 130 ft bgs to 160 ft bgs, sediments consist of sand with minor amounts of silt from 
160 ft bgs to the total depth drilled.  

Groundwater was first encountered during drilling at a depth of approximately 220 ft bgs.  A 
static groundwater level was later recorded inside the dual-tube drill string at a depth of  
92.3 ft bgs. 

Two hydrogeologic zones were identified based on lithologic characteristics, geophysical log 
signature, groundwater quality, and airlift rate: 

MV-EX04 Exploratory Borehole 
 

Zone 
Depth 

Interval  
(ft bgs) 

Lithology 
TDS 

Concentration 
(mg/L) 

Nitrate (as N) 
Concentration 

(mg/L) 

Airlift Rates 
(gpm) 

1 92-160 Silt/ Clay/ Silty Sand  No sample No Sample <1 

2 160-350 Sand 870-1,100 <0.2-18 30 - 60 
 
Based on analysis of the data collected from the exploratory borehole MV-EX04, Zone 2, which 
is approximately 190 ft thick, would serve as the primary aquifer for a well at this location.  
Although it is difficult to predict with certainty the discharge rate that could be expected from a 
well constructed as this site, given the airlift rates observed during test drilling and the 
groundwater production rates observed at other area wells, a well at the Ironwood and Davis site 
should be capable of producing upwards of 400 gallons per minute (gpm).  

Laboratory analysis of groundwater quality samples collected from multiple depths in the 
exploratory borehole show nitrate and perchlorate concentrations that exceed their respective 
maximum contaminant levels (MCL’s).  Accordingly, groundwater produced from a well 
constructed on this site will require treatment to lower the nitrate and perchlorate concentrations 
prior to distribution as municipal supply.  
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2 Introduction 

This report presents the results of exploratory drilling, sample collection and analysis of an 
exploratory borehole located within the Perris North Groundwater Management Zone (Perris 
North) of Eastern Municipal Water District’s (EMWD’s) service area (see Figure 1).  The 
borehole is located south of the intersection of Ironwood Avenue and Davis Street in Moreno 
Valley, California (see Figure 2).  The purpose of the exploratory drilling was to collect data 
necessary to evaluate the suitability of the site for a potential municipal water supply well. 

 

2.1 Purpose and Scope 

The purpose of the exploratory drilling was to collect the data necessary to assess the suitability 
of the selected site for potential construction of a future production well that would provide a 
source of potable water for EMWD. 

Criteria for determining the suitability of the site included: 

• Well yield greater than approximately 400 gpm. 
• Acceptable groundwater quality. 

The scope of this investigation consisted of collecting and analyzing detailed soil, groundwater 
and geophysical data.  Specific types of data collected included soil lithology, drilling rate, photo 
documentation, depth-specific groundwater quality, borehole geophysical logs, airlift rate, and 
general observations of depth to groundwater. 

This report describes the drilling and testing methodology, presents the data collected as a result 
of the test drilling work, and provides analysis, conclusions and recommendations based on the 
results. 

 

2.2 Exploratory Borehole Location 

The exploratory borehole was drilled in the Perris North Groundwater Management Zone as 
shown on Figure 1.  The borehole is located south of the intersection of Ironwood Avenue and  
Davis Street in Moreno Valley, California (see Figure 2). 
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3 Drilling and Testing Methodology 

3.1 Borehole Drilling Methodology 

The exploratory borehole was drilled by Yellow Jacket Drilling Services of Phoenix, Arizona, 
between September 16, 2013 and September 20, 2013 (see Table 1).  The 5 3/8-inch borehole 
was drilled to a total depth of approximately 350 ft below ground surface (bgs) using the dual-
tube reverse air rotary drilling method.  Compressed air was the primary circulating medium 
although potable water was added periodically to reduce dust generation and assist with 
removing cuttings from the borehole.   

The upper 60 ft of the borehole was lined with a temporary steel conductor casing to ensure 
borehole stability.  Upon reaching the borehole total depth, all drill string was removed and the 
borehole was filled with a bentonite based drilling mud for geophysical logging.   

 

3.2 Soil Sample Collection and Documentation 

Composite soil samples were collected across 10-foot intervals during borehole drilling for 
visual description in the field, analysis and archiving.  All samples were logged in the field in 
accordance with the Unified Soil Classification System (USBR 5005-86) under the direction of a 
California Professional Geologist.  The detailed lithologic log is provided in Appendix A.  A 
portion of each sample was placed in 1-gallon sealable plastic bags for potential laboratory 
analysis and archiving.  Each plastic bag was labeled with the borehole location, depth interval 
and date collected.  Field notes documenting the drilling and testing work are provided in 
Appendix B. 

 

3.3 Groundwater Sample Collection and Testing 

3.3.1 Groundwater Sample Collection during Dual-Tube Drilling 

Groundwater samples were collected from selected depths during drilling for both field and 
laboratory analysis.  Most of the water samples were obtained during drilling by airlifting 
groundwater through the dual-tube reverse air rotary drill pipe after reaching each respective 
target depth.  Groundwater sample collection began at 220 ft bgs (first producible water), and 
then at 40 ft intervals to 350 ft bgs.  Upon reaching each respective target depth, the driller 
airlifted in place for up to 15 minutes in order to allow the discharge water to clear prior to 
collecting samples.  Once turbidity levels decreased, grab samples were acquired as the water 
was discharged from the dissipater.  Airlift rate was estimated at each sample collection interval 
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by measuring the time necessary to fill a 5-gallon bucket and then converting the rate into 
gallons per minute. 

One groundwater sample was collected from within the dual-tube drill string using a plastic 
disposable bailer.  At the time this groundwater sample was collected the drill bit had reached a 
depth of 180 ft bgs and the static water level in the drill string was approximately 77.5 ft bgs.  
Prior to lowering the bailer inside the drill string the borehole was allowed to remain undisturbed 
for approximately 15 minutes.    

All groundwater samples were decanted into properly labeled, laboratory prepared, sample 
containers and placed immediately in a cooler with ice. Samples were transported under chain-
of-custody protocol to EMWD’s laboratory on the same day they were collected. 

 

3.3.2 Groundwater Quality Analysis 

A portion of each groundwater sample collected from the dissipater was analyzed in the field for 
pH, turbidity, total dissolved solids (TDS), temperature, and electrical conductivity (EC) using a 
hand-held instrument calibrated to laboratory prepared standards (see Table 2). 

Airlifted groundwater samples were submitted to EMWD’s laboratory1 for analysis of TDS, 
inorganic constituents (cations and anions), and metals.  The samples collected from the two 
shallowest depths (220 ft and 260 ft bgs) were analyzed for perchlorate, ethylene dibromide 
(EDB), dibromochloropropane (DBCP), and volatile organic compounds (VOCs).  Groundwater 
samples were analyzed to acquire the data necessary to assess the suitability of groundwater 
quality for use as potable supply.  Results of groundwater quality analyses are provided in 
Appendix C. 

 

3.4 Borehole Geophysical Data Collection 

Borehole geophysical logs were generated by Pacific Surveys of Claremont, California.  The 
purpose of the borehole geophysical logs was to provide detailed information on lithologic bed 
boundaries and general indications of lithologic characteristics and groundwater quality.  
Specific geophysical logs obtained from each borehole included: 

• Short and long normal resistivity 

1 EMWD subcontracted analysis of some of the constituents to Babcock Laboratories of Riverside, California,  
a State certified lab. 
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• Laterolog 
• Spontaneous potential 
• Sonic log 
• Gamma ray 

Borehole geophysical logs are provided in Appendix D.  It should be noted that the geophysical 
logs could not descend past 340 ft bgs due to borehole caving.   

 

3.5 Borehole Destruction 

Upon completion of drilling and sample collection, the exploratory borehole was destroyed in 
accordance with Riverside County requirements.  This involved backfilling the borehole, starting 
from the bottom, by pumping 8-sack cement/sand slurry with approximately 5 percent bentonite 
through a 2-inch diameter tremie pipe.  The tremie pipe was initially installed to within 20 ft of 
the bottom of the borehole and then elevated concurrently as the slurry was pumped into the 
bottom of the borehole.  Borehole destruction was considered complete when the cement-
bentonite slurry was brought to three feet below the land surface, per EMWD’s direction.  The 
upper three feet of the borehole was backfilled with native soil from the immediate vicinity of 
the borehole. 

The borehole site was inspected by TH&Co staff after completion of drilling activities and 
demobilization of the rig to ensure that cement-bentonite had been brought to within three feet 
below the land surface and that the site was adequately cleaned up and restored. 
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4 Results of Drilling and Testing 

4.1 Analysis of Borehole Interpretive Logs 

Selected data from the borehole was compiled into interpretive logs for analysis (see  
Appendix E).  The data plotted on each interpretive log includes: 

• The lithologic log 
• The complete suite of borehole geophysical logs 
• First encountered groundwater and static groundwater levels 
• Depth-specific drilling rates 
• Depth-specific airlift rates 
• Depth-specific groundwater quality data including: 

o EC 
o TDS 
o Nitrate as N 

 

The combined data were used to identify aquifer zones of similar hydrogeologic properties 
encountered by the borehole (see Appendix E).  Boundaries of aquifer zones were identified 
based on changes in resistivity signature and trend, changes in spontaneous potential trend, and 
differences in TDS concentration with depth.  Drilling rates provided general indications of 
aquifer cementation/consolidation. 

Cautionary Note Regarding Depth Specific Groundwater Quality Results from Dual-Tube 
Sampling:  Depth-specific samples may represent a blend of water airlifted from aquifer 
materials surrounding the drill bit and groundwater from overlying formation that migrates down 
the outside of the dual-tube drill pipe.  The amount of blending depends on the characteristics of 
the geologic formations and their tendency to facilitate hydraulic communication between 
sampling depths.  Depth-specific water quality results are, thus, approximate as they may 
underestimate or overestimate the actual concentration depending on the degree of blending and 
constituent concentration in overlying aquifer zones. 

Airlift rates also provided general indications of the depth-specific yield of the aquifer.  
However, it is noted that airlift rates did not change significantly below a depth of approximately 
270 ft.  This may have been a result of flow contribution to the deeper testing zones from 
shallower aquifer zones via the outside of the dual-tube drill string.  Thus, airlift rates in the 
deeper zones may reflect a composite airlift rate from shallower aquifer zones. 
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4.2 Results 

Geologic materials observed at the borehole consist of unconsolidated, loose, alluvial sediments 
from the ground surface to a total depth of 350 ft bgs (see Appendix A).  Sediments in the upper 
130 ft consist primarily of sandy silt and clay.  A transition zone of silty sand was logged from 
130 ft bgs to 160 ft bgs.  Sediments from 160 to 350 ft bgs consist of fine-to medium-grained 
sand with a composition that is consistent with the granitic rocks that surround the area (quartz, 
feldspar, and abundant mica).  Drilling rates were relatively high throughout the borehole 
ranging from 35 ft/hr to 70 ft/hr.   

Groundwater was first encountered during drilling at a depth of approximately 220 ft bgs and 
was later measured in the dual-tube drill string at a depth of 92.3 ft bgs.  During depth-specific 
airlifting, airlift rates were measured between 1 and 65 gpm with the highest rates observed in 
the interval between 270 and 320 ft bgs (see Appendix E).  Airlift rates generally increased with 
depth most likely as a result of contribution from multiple aquifer zones resulting from hydraulic 
communication along the outside of the dual-tube drill string.  Thus, the higher airlift rates in the 
deeper zones may not reflect the permeability of the formation at these depths. The borehole 
stopped producing water below approximately 330 ft bgs and the cuttings became relatively dry.  
This suggests that the total depth of the aquifer is approximately 330 ft bgs.   

Groundwater quality characteristics of samples collected from the borehole did not change 
significantly with depth (see Table 2 and Appendix E).  Constituents at or above California 
MCLs included nitrate, perchlorate, iron, aluminum, manganese, TDS2 (see Table 3).  Nitrate  
(as N) concentrations range from <0.2 to 18 mg/L (primary MCL = 10 mg/L).  Perchlorate 
concentrations ranged from 11 to 13 micrograms per liter (µg/L) (primary MCL for perchlorate 
is 6 µg/L).  Iron concentrations range from 35.1 to 545.0 mg/L (primary MCL = 0.3 mg/L).  
Aluminum concentrations range from 5.36 to 642.0 mg/L (primary MCL = 1 mg/L).  Manganese 
concentrations range from 0.38 to 0.79 mg/L (MCL = 0.05 mg/L).  TDS concentrations range 
from 870 to 1,100 mg/L. 

Analysis of groundwater samples that were analyzed for ethylene dibromide (EDB), 
dibromochloropropane (DBCP), and VOCs did not report concentrations above their respective 
MCLs, however DBCP was detected at concentrations ranging from 0.0052 to 0.033 µg/L. 

Data collected from the borehole drilling and testing were used to help define hydrogeologic 
zones for conceptualization of the borehole.  The hydrogeologic zones consisted of depth 
intervals of similar hydrogeologic properties including lithologic characteristics, geophysical log 

2 It is noted that the turbidity of many of the samples with high metals concentrations was relatively high. Analysis 
of samples with high turbidity can result in artificially high metals concentrations due to the analytical process. 
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signature, and groundwater quality, as described in Section 4.1.  Two hydrogeologic zones were 
identified in the borehole as described below and shown in Appendix E: 

1. Zone 1 (approximately 92 ft bgs to 160 ft bgs) is generally characterized by silt, clay 
and silty sand.  Airlift rates in zone one were less than 1 gpm, which precluded the 
collection of groundwater samples. 
 

2. Zone 2 (approximately 160 ft bgs to 350 ft bgs) is characterized by sand and silty sand 
sediments.  The TDS concentration of this zone was 870 to 1,100 mg/L.  Nitrate  
(as N) concentrations range from <0.2 to 18 mg/L which is above the MCL for some 
samples.  The airlift rates from this zone increased steadily with depth and generally 
ranged from 30 to 60 gpm3. 

Based on the analysis of hydrogeologic zones from available data, Zone 2 would be the primary 
water producing zone for a well at this location.  However, it is noted that the nitrate 
concentration is above the MCL and TDS concentrations are over 800 mg/L. 

 

  

3 Lack of airlifted water between 160 ft bgs and 200 ft bgs may have been a result of clay from shallower depths that 
smeared the borehole wall below it as the drill bit advanced, sealing off the formation and preventing water from 
entering the borehole. 
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5 Conclusions and Recommendations 
 

Based on the data collected during the exploratory borehole drilling program, the following are 
concluded with regard to the MV-EX04 site: 

1. The primary groundwater producing zone at this site (i.e. aquifer) occurs from 
approximately 160 ft bgs to 350 ft bgs.  The sediments in this 190-ft thick aquifer zone 
consist primarily of sand and silty sand that is expected to be relatively permeable and 
should yield water to a well perforated through them. 
 

2. Although it is difficult to predict with certainty the discharge rate that could be expected 
from a well constructed at this site, given the airlift rates observed during the test drilling 
and the groundwater production rates observed at other area wells, a well at the 
Ironwood and Davis site should be capable of producing upwards of 400 gallons per 
minute. 
 

3. Laboratory analyses of groundwater quality samples collected from multiple depths in the 
exploratory borehole show nitrate and perchlorate concentrations that exceed their 
respective MCLs for drinking water.  Nitrate (as Nitrogen) concentrations range from 
<0.2 to 18 mg/L (MCL = 10 mg/L). Perchlorate concentrations range from 11 to 13 µg/L 
(MCL = 6 µg/L).  Accordingly, groundwater produced from a well constructed on this 
site will require treatment to lower the nitrate and perchlorate concentrations prior to 
distribution as municipal supply. 
 

4. TDS concentrations in the samples collected from the aquifer zones in the exploratory 
borehole ranged from 870 to 1,100 mg/L, although TDS concentrations in some samples 
were not consistent with the field electrical conductivity measurements and may be 
erroneous. 
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Table 1
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Page 1 of 1  30-Oct-13

Easting Northing

9/16/2013 9/18/2013 5 3/8 350 220 92.3 6261526 2289339

Notes:
1 ft bgs = Feet below ground surface.
2 North American Datum 83, California State Plane Zone 6 (feet).

MV-EX04 Test Borehole
Test Borehole Drilling Summary

Location2

Start Date Finish Date

Final 
Borehole 
Diameter
(inches)

Total 
Borehole 

Depth
(ft bgs)1

First 
Encountered 
Groundwater

(ft bgs)

Static 
Groundwater

(ft bgs)
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Table 2
DRAFT

Page 1 of 1  30-Oct-13

Depth
(ft bgs)1

Temp 
(oF)2

EC3

(μS/cm)4 pH5 Airlift Rate (gpm)8

220 79.2 1,080 7.71 30
260 71.7 1,360 7.35 30
300 71.7 1,210 6.91 60

Notes:
1

2

3

4 μS/cm = Micro siemens per centimeter.
5 pH = Potential hydrogen (log{L/mol}).
6

7

8

 Summary of Field Water Quality Parameters 

gpm = Gallons per minute. 

ft bgs = Feet below ground surface.
oF = Degrees Farenheight. 
EC = Electrical conductivity.

TDS = Total dissolved solids. 
ppm = Parts per million.
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Table 3
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220 260 300

1 (mg/L)A

0.05 (mg/L)B 54.90 5.36 642

1 (mg/L)A 0.28 0.30 3.34

0.3 (mg/L)C 77.80 35.10 545

0.05 (mg/L)B 0.0058 0.0042 0.059

0.05 (mg/L)B,C 0.44 0.38 0.79

10 (mg/L)D 18 <0.2 6.50

6 (µg/L)A 11 13 NA4

500 (mg/L)B,C 870 1,100 880

0.2 (µg/L)D 0.0052 0.03 NA4

Notes:
*

1 MCL = Maximum contaminant level
2

3 mg/L = milligrams per liter
4 NA = sample was not analyzed for selected analyte
5 μg/L = micrograms per liter
A California primary MCL
B Federal secondary MCL
C California secondary MCL
D Federal primary MCL

ft bgs = Feet below ground surface.

 Summary of Selected Laboratory Water Quality Data

Drinking Water 
Standards/MCL1

Sample Collection Depth
(ft bgs)2

Aluminum
(mg/L)3

Barium
 (mg/L)3

Iron
(mg/L)3

Lead 
(mg/L)3

Manganese
(mg/L)3

Nitrate as N
(mg/L)3

Perchlorate
(µg/L)5

 Total Dissolved Solids
(mg/L)3

1,2-Dibromo-3-
Chloropropane (DBCP)

(µg/L)5

Analyte*

It is noted that the turbidity of many of the samples with high metals 
concentrations was relatively high. Analysis of samples with high turbidity can 
result in artificially high metals concentrations due to the analytical process
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X:

Y:

Client:

Borehole/ Well No:

Project Number:

Project:

Start Date:

Finish Date:

Sample DescriptionDepth

Lithologic Log

ColorGraphic
Log

Drilling Contractor:

Drilling Method:

Logged By:

Appendix APRELIMINARY DRAFT

Borehole Diameter:

Location of boring/ Well (State Plane, NAD 27):

Page 1 of 3
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Eastern Municipal Water District

MV-EX-04

Moreno Valley  Test Drilling

16-Sep-13

6261526.2

Dual-Tube Reverse Air

AH, JB

13-014-107

20-Sep-13

2289339.2

5 3/8 Inches

Yellow Jacket Drilling Servies

10YR 5/3
Brown

10YR 4/2
Dark Grayish

Brown

10YR 4/3
Brown

10YR 4/3
Brown

10YR 4/4
Dark Yellowish

Brown

10YR 4/2
Dark Grayish

Brown

10YR 5/3
Brown

10YR 6/4
Light Yellowish

Brown

10YR 5/3
Brown

10YR 5/3
Brown

10YR 5/3
Brown

SANDY SILT: 60  percent silt, 40 percent medium-grained sand, with coarse-grained
sand,some fine-grained sand, trace gravel to 45 mm. Silt: No plasticity, low dry strength, rapid
dilatancy.

SANDY SILT: 70 percent silt, 30 percent  medium-grained sand, with fine-grained sand, trace
coarse-grained sand. Silt: No plasticity, low dry strength, rapid dilatancy.

SANDY CLAY:  70-80 percent clay, 20-30 percent fine to medium-grained sand, trace coarse-
grained sand. Clay: Medium plasticity, high dry strength, no dilatancy.

SANDY CLAY: 70-80 percent clay, 20-30 percent medium-grained sand, with fine-grained sand,
some coarse-grained sand.  Clay: High plasticity, very high dry strength, no dilatancy.

SANDY CLAY: 65-75 percent clay, 25-35 percent medium-grained sand, with fine-grained sand,
some coarse-grained sand.  Clay: High plasticity, high dry strength, no dilatancy.

SANDY CLAY: 65-75 percent clay, 25-35 percent medium-grained sand, with fine-grained sand,
some coarse-grained sand.  Clay: High plasticity, very high dry strength, no dilatancy.

SANDY CLAY: 80-90 percent  clay, 10-20 percent  fine to medium-grained sand.  Clay: Low
plasticity, low dry strength, rapid dilatancy.

SANDY SILT: 75-85 percent silt, 15-25 percent fine to medium-grained sand.  Silt: Low
plasticity, low dry strength, rapid dilatancy.

CLAY: 85-95 percent clay, 5-15 percent fine-grained sand, some medium-grained sand. Clay:
High plasticity, very high dry strength, no dilatancy.

SANDY SILT: 55-65 percent silt, 35-45 percent fine-grained sand, some medium-grained sand.
Silt: Medium plasticity, low to medium dry strength, rapid dilatancy.

SANDY CLAY: 65-75 percent clay, 25-35 percent fine to medium-grained sand, trace coarse-
grained sand.  Clay: High plasticity, very high dry strength no dilatancy.
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SANDY SILT: 55-65 percent silt, 35-45 percent fine grained sand with medium grained sand.
Silt: No plasticity, low dry strength, rapid dilatancy.

SANDY SILT/ SILTY SAND: 50 percent silt, 50 percent fine to medium-grained sand, trace
coarse-grained sand, subrounded to subangular. Quartz, feldspar, mica and mafics.

SILTY SAND: Medium-grained sand, with coarse-grained and fine-grained sand, subrounded to
subangular, 20-30 percent silt.  Quartz, feldspar, mafics and mica.

SILTY SAND: Fine to medium-grained sand, with coarse-grained sand, subrounded to
subangular, 20 percent silt. Quartz, feldspar, mafics and mica.

SILTY SAND: Fine to medium-grained sand, trace coarse-grained sand, subangular,
30-40 percent silt. Quartz, feldspar, mafics and mica.

SAND: Medium-grained sand, some fine and coarse-grained sand, trace coarse gravel to
66 mm, subrounded to subangular, 5-10 percent silt.  Quartz, feldspar, abundant mafics.

SAND: Medium-grained sand, some fine and coarse-grained sand, trace coarse gravel to
66 mm, subrounded to subangular, 5-10 percent silt.  Quartz, feldspar, abundant mafics. Light
increase in grain size from that above.

SAND: Medium-grained sand, some fine and coarse-grained sand, trace fine gravel to 66 mm,
subrounded to subangular, 5-10% silt. Granitic, quartz, feldspar, abundant mafics. Slight
increase in grain size from that above

SAND: Fine to medium-grained sand, trace coarse-grained sand, subrounded to subangular,
10 percent silt. Quartz, feldspar, some mafics and mica.

SAND: Medium-grained sand, some fine-grained sand, trace coarse-grained sand, subrounded
to subangular, 10 percent silt. Quartz, feldspar, mica and mafics.

SAND: Medium-grained sand, some fine-grained sand, trace coarse-grained sand, subrounded
to subangular, 10 percent silt. Quartz, feldspar, mica and mafics. Slight increase in grain size
from that above.

SAND: Medium-grained sand, with fine-grained sand, trace coarse-grained sand, subrounded to
subangular, 10-15 percent silt. Quartz, feldspar, mica and mafics.

SAND: Fine to medium-grained sand, subrounded to subangular, 5-10 percent silt. Quartz,
feldspar, mafics and abundant mica.

SAND: Fine-grained sand, some medium-grained sand, subrounded to subangular,
5-10 percent silt. Quartz, feldspar, mica and mafics.
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Notes:
Grain size distribution and percentages are approximate based on visual inspection of samples.

Soil color based on Munsell Soil Color Charts.
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SILTY SAND: Fine to coarse-grained sand, subrounded to subangular, 15-25 percent silt.
Quartz, feldspar, abundant mafics and mica.

SAND: Fine-grained sand, with medium-grained sand, trace coarse-grained sand, subrounded
to subangular, 10-15 percent silt. Quartz, feldspar, abundant mafics and mica.

SAND: Fine to medium-grained sand, with coarse-grained sand, subangular, 5 percent silt.
Quartz, feldspar, abundant mafics and mica. Increase in feldspar fraction.

SAND: Fine-grained sand, with medium-grained sand, subrounded to subangular, less than
5 percent silt.  Quartz, feldspar, abundant mafics and mica.  Increase in feldspar fraction.

SAND: Fine-grained sand, with medium-grained sand, subrounded to subangular, less than
5 percent silt.  Quartz, feldspar, abundant mafics and mica.  Increase in feldspar fraction.

SAND: Medium-grained sand, with fine-grained sand, trace coarse-grained sand, subrounded to
subangular, 10 percent silt.  Quartz, feldspar, mica and mafics.

SAND: Medium-grained sand, with coarse-grained sand, some fine-grained sand, subrounded
to subangular, 5-10 percent silt. Quartz, feldspar, mafics and mica.

SAND: Medium-grained sand, with fine-grained sand, some coarse-grained sand, subrounded
to subangular. Quartz, feldspar, mafics and mica.

SAND: Medium-grained sand, with fine-grained sand, trace coarse-grained sand, subrounded to
subangular, 15 percent silt. Quartz, feldspar, mafics and mica.

SAND: Medium-grained sand, with fine-grained sand, trace coarse-grained sand, 15 percent
silt.  Quartz, feldspar, mafics and mica.

Borehole Total Depth: 350

SM

SP-SM

SP

SP-SM



Eastern Municipal Water District                                                            DRAFT 
Results of Exploratory Drilling and Testing, MV-EX04, Moreno Valley                                                30-Oct-13 

 

 
 

 

Appendix B 
Field Notes 

  

 
                                                                                     
  

 
 



























Eastern Municipal Water District                                                            DRAFT 
Results of Exploratory Drilling and Testing, MV-EX04, Moreno Valley                                                30-Oct-13 

 

 

 

 

 

Appendix C 
Groundwater Quality Laboratory Data 
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Interpretive Log 
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Appendix E

Location of boring/ Well (State Plane, NAD 27):
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