
LINDBERG GEOLOGIC CONSULTING 
David N. Lindberg, CEG 

Post Office Box 306 

Cutten California 95534 

(707) 442-6000 

 

May 31, 2022                                   Project No: 0452.00 
 

Mr. Elvecio Machado 

3164 Somerset Lake 

Lafayette, California 94549 
 

Subject:  Hydrologic Isolation of Existing Well from Surface Waters  

       33818 Highway 299, Willow Creek, APN: 316-071-004, WCR2017-001220 
 

To Whom It May Concern:  
 

As requested, Lindberg Geologic Consulting has assessed an existing permitted well on the above-

referenced parcel to estimate its potential for hydrologic connectivity with any adjacent wetlands 

and or surface waters, and if pumping this well could affect surface waters in nearby water courses. 

Streams in the vicinity of this well drain to Willow Creek (Figure 1). A California-Certified 

Engineering Geologist visited this site on April 27, 2022, to observe the subject well and local site 

conditions. Based on our professional experience, our observations, and research, it is our opinion 

that this subject well has a low likelihood of being hydrologically connected to nearby surface 

waters in any manner that could affect adjacent wetlands and or surface waters in the vicinity. We 

understand that you plan to use water from this well to irrigate cannabis. We are not aware of the 

volume of water to be extracted or what the pumping schedule might be but expect that the 

applicant or agent can supply that information. 
 

This well was drilled by Watson Well Drilling of Eureka, California, in April, 2017, under permit 

WCR2017-001220. Watson Well Drilling is a licensed well-drilling contractor (C-57 #1014048). 

Watson Well Drilling submitted the well completion report (DWR 188) on April 27, 2017 

(attached). Watson Well Drilling estimated the yield of this well at 10 gallons per minute. The well 

location is shown approximately on the attached figures.  
 

Borehole diameter was reported by the driller as 12-inches in the upper 20 feet, and 7.875 inches 

below that. Total drilled depth is 200 feet. A bentonite sanitary surface seal was installed from 

grade to 20 feet below the ground surface (bgs). From the surface to 20-feet, the well was cased 

with 8-inch diameter stainless-steel pipe. From the surface to 40-feet the well was cased with 6-

inch diameter stainless-steel pipe. Below 40-feet to the total depth of 200-feet the casing was 

perforated with, 0.25-inch saw cut slot using a Holte perforator. From 20 feet to the total depth, 

the driller reported “non-annular fill”. Depth to first water was reported to be 90 feet below grade.  
 

As reported on the Humboldt County WebGIS site, parcel 316-071-004 (Figure 2) encompasses 

approximately 585.13 acres. Based on our on-site GPS measurements, the subject well is located 

approximately at latitude 40.90619° north, and longitude 123.7333° west (±9’). We confirmed that 

this well, as reported by the driller, this well is in Section 16, T6N, R4E, HB&M (Figures 1 and 

2).  
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Based on Google Earth satellite imagery, and the Humboldt County WebGIS mapping, this well 

is approximately 800 feet from Willow Creek the nearest mapped surface waters (Figure 1). Based 

on interpolation from the USGS Willow Creek topographic quadrangle map (Figure 1), and the 

Humboldt County WebGIS, well elevation is approximately 2,320 feet above sea level. At the 

nearest point to this well, the elevation of Willow Creek is approximately 2,040 feet. The elevation 

of the bottom of the well is approximately 2,120 feet which is higher than the elevation of Willow 

Creek tributaries at its nearest point, based on the Humboldt County WebGIS map.  
 

No springs are mapped in Section 16 on the USGS Willow Creek topographic quadrangle map, 

and no springs are mapped on any of the contiguous sections (Figure 1). Therefore, we conclude 

that drawing water from the subject well will not affect any springs with a mile of the wellsite.  
 

On the geologic map (Figure 4) by Falls and Hardin (2005), the subject property is mapped as 

underlain by a landscape-scale landslide, with several smaller landslides superimposed upon it. 

Falls and Hardin mapped the source area of these landslide deposits with “Undifferentiated Ultra 

mafic” rocks of Mesozoic age (ps). The ultramafic rocks are “seen as sporadic sheared lenses and 

sheet-like masses of peridotite and serpentinite. Larger bodies are serpentinized peridotite, while 

smaller bodies are largely serpentinite. No occurrences of asbestos have been noted in this unit.” 

No attitudes were mapped in the ps by Falls and Hardin however, the Rogue formation (Jr) to the 

east of the ps, is shown to dip easterly at 39 degrees. The landslide deposits at the subject well site 

are derived from the underlying ultramafic rock and consist of sheared and fractured serpentinized 

peridotite in a large landslide mass. 
 

Materials reported on the geologic log of the attached driller’s well completion report include three 

feet of “over burden” over 197 feet of “Blue Sandstone with Green Serpentine”. In the well 

cuttings, serpentinized peridotite would have an appearance consistent with blue sandstone and 

green serpentinite. These materials are well exposed in the highway road cuts below the well site. 
 

We interpret the “blue sandstone with green serpentine” section of this profile from 90 to 200 feet 

to be sheared and fractured serpentinized peridotite, the water-bearing aquifer material in this well. 

At the well location, the elevation of the water-bearing aquifer unit at 90 feet depth is 

approximately 2,230 feet, while nearby Willow Creek flows at an elevation of 2,000 feet.  
 

We interpret the earth materials encountered in the well boring as serpentinized peridotite landslide 

deposits as mapped by Falls and Hardin (2005). We interpret the underlying sequence of materials 

described by the driller (blue sandstone with green serpentine), as lithologies within the ps unit 

mapped by Falls and Hardin. Serpentinized peridotite is expected to have moderate to low 

hydraulic conductivity, while the disruption and deformation associated with landsliding (shearing 

and fracturing) may make these deposits more permeable. Given the relatively extensive areal 

distribution of the landslide ps, it could constitute a significant aquifer for use at this location. The 

“blue sandstone with green serpentine” is ps and the water bearing unit in this well.  
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A geologic cross section of the area after McLaughlin and Others (2000) shows generally the 

structural and stratigraphic relationships between the local geologic units (Figure 5). The rock units 

are shown dipping to the northeast and are likely bounded by thrust fault planes. On-site, no dip 

of the rock units could be observed in the sheared and fractured serpentinized peridotite landslide 

deposits because they are for the most part  mantled with soil and hillslope colluvium and thickly 

vegetated. We interpret the rock contacts and landslide basal slip planes to be hydrologic 

boundaries of minimal permeability, due in part to grinding and shearing along the fault planes, 

which effectively separate rock units from each other, and limit groundwater flow between fault-

bound units.  
 

In our professional opinion, based on our experience, observations, and review of pertinent and 

available information, this well has a low potential of having any direct connection to surface 

waters. First water was encountered at 90-feet. This well is sealed through the upper 20 feet of any 

potential unconfined, near-surface aquifers with which it might communicate hydraulically 

through the borehole because the bentonite-sealed surface casing isolates the near surface zone. 

When considered with the stratigraphy and geologic structure, distances (horizontal and vertically) 

from the nearest surface waters, depth of the producing zone of this well (~90 - 200 feet, in sheared 

and fractured serpentinized peridotite), as well as its position relative to the nearest adjacent 

watercourse of Willow Creek, we conclude that the depth of the surface seal and the well site 

location are sufficient to preclude the potential for hydraulic connectivity with surface waters, of 

which there are none closer than approximately 800 feet (Willow Creek). Thus, the water source 

from which this well draws appears to be an aquifer not connected to any other unconfined, near-

surface aquifer(s). This well appears, in our professional opinion, likely to be hydraulically isolated 

from nearby wells, surface waters, springs or wetlands.  
 

In our professional opinion, it appears that the aquifer tapped by the subject well is recharged by 

water infiltrating from source areas upslope of and proximal to the well site. As noted, the “Water 

Level and Yield of Completed Well” section of the Well Completion Report estimated the yield 

of this well at 10 gallons per minute (gpm) in April 2017, a rate of 10 gallons per minute, this well 

could potentially produce 14,400 gallons per day. As noted on the well completion report, this 

capacity may not be representative of this well’s long-term yield. 
 

As discussed, in our opinion the subject well does not appear to be hydrologically connected to, or 

capable of influencing surface water flows in the nearest tributary, Willow Creek, a tributary of 

the Trinity River. There are no local springs or ephemeral wetlands (if any) nearby to be 

hydrologically connected to the well. Given the horizontal distances involved, and the elevation 

differences between the water-producing zone in the subject well, and the surface waters of the 

nearest watercourse, the potential for hydrologic connectivity between surface waters and 

groundwater in the deep bedrock aquifer appears low. At 90 - 200 feet, the water-producing zone 

is considered hydrologically isolated from, and not connected to other aquifer(s) in the surrounding 

area.  
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As mentioned, on the Willow Creek (1979) USGS topographic quadrangle map, there are no 

mapped springs within one mile of the well (Figure 1). There are no mapped springs on any of the 

adjacent contiguous sections; any springs or wetlands are more than a mile away from the subject 

well.  
 

We researched the California Department of Water Resources (DWR) database to determine if 

there were other wells within 1,000 feet of the subject well on our client’s property. There are no 

other wells on this subject parcel, however, a non-productive Well #1 (WCR2017-000904), was 

drilled but not cased on the parcel in 2017, just prior to the drilling of the subject well, Well #2. In 

Section 16 (T6N, R4E), we found one other record in the Department of Water Resources (DWR) 

database; presumably a geotechnical boring as it was drilled to only 60 feet in the highway and 

grouted closed (DWR2019-011108.  
 

The Natural Resources Conservation Service’s, online Web Soil Survey, shows the subject well to 

be located within the Hungry soil complex (#754, Figure 6), which is described as well-drained. 

The Web Soil Survey Unit description is attached to this report. Mean annual precipitation in the 

area is listed as 60 to 80 inches per year. Capacity of the most limiting layer to transmit water 

(Ksat) is described as very low to moderately low (0.00 to 0.14 in/hr). If ten percent of 60 inches 

of precipitation in a given season is absorbed by the soils and does not flow across the surface to 

local watercourses, then approximately 292 acre-feet, or 9.5 million gallons, of water per year may 

be expected to recharge the local aquifer below this 585.13-acre subject property.  
 

On the 28th of March 2022, our governor issued an executive order (N-7-22) relating to the ongoing 

drought California is experiencing. In his executive order, the governor outlined several measures 

the state will undertake to avoid and ameliorate the negative impacts of the current drought. Among 

these measures, it was ordered that counties, cities, and other public agencies have been prohibited 

from approving permits for new groundwater wells (or alteration of existing wells) in basins 

“subject to the Sustainable Groundwater Management Act and classified as medium- or high-

priority without first obtaining written verification from a Groundwater Sustainability Agency 

managing the basin or area of the basin where the well is proposed”. Your well at 33818 highway 

299 is not within a basin subject to the Act, and there has been no Groundwater Sustainability 

Agency established with authority over the area where your permitted well is sited.  
 

Further, the Order states that counties, cities, and other public agencies have been prohibited from 

issuing permits for new groundwater wells (or alteration of existing wells) “without first 

determining that extraction of groundwater from the proposed well is (1) not likely to interfere 

with the production and functioning of existing nearby wells, and (2) not likely to cause subsidence 

that would adversely impact or damage nearby infrastructure”. Note that this Order, and that cited 

in the preceding paragraph, are not applicable to “wells that provide less than two acre-feet per 

year of groundwater for individual domestic users, or that will exclusively provide groundwater 

to public water supply systems.”  
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Based on our professional experience, observations, and research, it is our opinion the well at 

33818 Highway 299 has a low likelihood of being hydrologically connected to nearby surface 

waters or wells in any manner that might affect adjacent wetlands, wells, and or surface waters in 

the vicinity. Further, this well will not interfere with the production and functioning of existing 

nearby wells, or cause subsidence that would adversely impact or damage nearby infrastructure. 
 

Please contact us if you have questions or concerns regarding our findings and conclusions.  
 

Sincerely,  

 

 

 

 

David N. Lindberg, CEG   

Lindberg Geologic Consulting  
 

DNL:sll  

Attachments:   

Figure 1: Topographic Project Location Map 

Figure 2: Assessor’s Parcel Map 

Figure 3: Satellite Image Site Map 

Figure 4: Geologic Map 

Figure 4a: Geologic Map Explanation 

Figure 5: Geologic Cross Section 

Figure 5a: Geologic Cross Section Explanation 

Figure 6:  USDA-NRCS Soil Map  
 

State of California Well Completion Reports: 

WCR2017-001220, the subject well. 

WCR2017-000904, non-producing well bore, not a well. 

WCR2019-011108, a 60-foot geotechnical boring backfilled with neat cement grout. 
 

Web Soil Survey, NRCS Unit Description: Hungry, 35 to 70 percent slopes.  
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(707) 442-6000 Topographic Project Location Map (locations approximate) 1” ≈ 2,640’ 

 

 

 

Modified from: USGS “Willow Creek, Calif.”, 7.5’ Topographic Quadrangle Map, 1979, N ≈  
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Post Office Box 306 33818 State Highway 299, Willow Creek, Humboldt County May 31, 2022 

Cutten, CA 95534 APN: 316-071-004, Mr. Elvecio Machado, Client Project 0452.00 
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Modified from: Google Earth Imagery of April 30, 2019, N ≈  

⊕ ← Well Location 

State Highway 299 

To Eureka 

To Willow Creek 
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GEOLOGIC MAP OF THE HIGHWAY 299 CORRIDOR HUMBOLDT COUNTY, CALIFORNIA. BLUE LAKE TO WILLOW CREEK. (James N. Falls, CEG and Burt Hardin, CEG, 2005) N ≈  
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(707) 442-6000 Geologic Map Explanation (Modified from Falls and Hardin 2005) No Scale 
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Post Office Box 306 33818 State Highway 299, Willow Creek, Humboldt County May 31, 2022 

Cutten, CA 95534 APN: 316-071-004, Mr. Elvecio Machado, Client Project 0452.00 

(707) 442-6000 Geologic Cross Section (locations approximate) No to Scale 
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Lindberg Geologic Consulting Engineering-Geologic Hydrogeologic Well Isolation Report Figure 5a 

P. O. Box 306 33818 State Highway 299, Willow Creek, Humboldt County May 31, 2022 

Cutten, CA 95534 APN: 316-071-004, Mr. Elvecio Machado, Client Project 0452.00 

(707) 442-6000 Geologic Cross Section Explanation No Scale 
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Post Office Box 306 33818 State Highway 299, Willow Creek, Humboldt County May 31, 2022 

Cutten, CA 95534 APN: 316-071-004, Mr. Elvecio Machado, Client Project 0452.00 

(707) 442-6000 USDA-NRCS Soil Map (locations approximate) Scale not Specified 

 

 

 

Modified from: USDA-NRCS Online Web Soil Survey Map, May 2022 N ≈  

⊕ ← Well Location 



XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX XX

Address

CountyZipCity

Latitude Longitude

Dec. Long.

Location Determination Method

Horizontal Datum

Location Accuracy

APN

Township

Range

Section

Baseline Meridian

Ground Surface Elevation

Elevation Accuracy

Elevation Determination Method

Depth to first water

Water Level

Estimated Yield*

Test Length

*May not be representative of a well's long term yield.

Total Drawdown

Test Type

Date Measured

Well Owner (must remain confidential pursuant to Water Code 13752)

Owner's Well Number Date Work Began

State of California

Well Completion Report
WCR Form - DWR 188 Complete 06/19/2017

WCR2017-001220

Date Work Ended

Secondary Permit Agency Permit Number Permit Date

Name

Mailing Address

City State Zip

Well Location

Deg. Min. Sec. Deg. Min. Sec.

Dec. Lat.

Total Depth of Completed Well

Total Depth of Boring Feet

Feet

Borehole Information

Drilling Method Drilling Fluid

SpecifyOrientation

Planned Use and Activity

Water Level and Yield of Completed Wall

Depth to Static

(Feet below surface)

(Feet)

(Feet)

03/20/2017 03/24/2017Well #2

Humboldt County Department of Health & Human Services - Land Use Program

16/17-0803 03/14/2017

Local Permit Agency

Vertical

200

200

06

04

16

WGS84

316-071-004

Humboldt

Vertical Datum

New WellActivity

Planned Use Water Supply Domestic

90

10

33818 Hwy 299

Willow Creek 95573

XXXXXXXXXXXXXXXXXXXX

Humboldt

XXXXX

E

N

N W

AirOther - Casing Advance

(GPM)

(Hours)

Geologic Log - Free Form
Depth from 

Surface

Feet  to  Feet
Description

30 Over Burden

2003 Blue Sandstone with Green Serpentine

Casings

Slot Size 

if any
(inches)

Screen

Type

Outside

Diameter

(inches)

Wall

Thickness

(inches)

Depth from 

Surface

Feet  to  Feet

MaterialCasing Type Casings Specifications DescriptionCasing

#

80.1880 20 Stainless Steel N/A1 Blank

60.1880 40 Stainless Steel N/A2 Blank

6 Saw Cut 0.250.18840 200 Holte PerforatorStainless Steel N/A2 Screen

Annular Material

DescriptionFill

Depth from 

Surface
Feet  to  Feet

Filter Pack SizeFill Type Details

0 20 Bentonite 3/8 Hole PlugNon Hydrated Bentonite

20 200 Other Fill non annular fillSee description.

Other Observations:

ofPage 1 2



Borehole Diameter (inches)

Borehole Specifications

Depth from 

Surface

Feet  to  Feet

0 20 12

20 200 7.875

Certification Statement

Eureka CA 95501

ZipStateCityAddress

C-57 Licensed Water Well Contractor Date Signed C-57 License Number

04/27/2017

Name

500 Summer Street

Signed

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief

Person, Firm or Corporation

1014048

WATSON WELL DRILLING

electronic signature received

Attachments

WellReport_05222017_1_20170619_113133.pdf - WCR Final

DWR Use Only

Site Number / State Well Number

Latitude Deg/Min/Sec Longitude Deg/Min/Sec

N W

APN:

TRS:
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State of California

Well Completion Report
Form DWR 188 Auto-Completed 10/28/2019

WCR2019-011108

Owner's Well Number Date Work Began 01-0B460_003 (RC-012-003)  06/26/2018 Date Work Ended  06/26/2018

Local Permit Agency  Humboldt County Department of Health & Human Services - Land Use Program

Secondary Permit Agency Permit Number  299-07132018 Permit Date  06/15/2018

Well Location

   Address

  City  Zip  HumboldtCounty

 40 Latitude  54  24.7248

Deg. Min. Sec.

N  -123Longitude  43  40.9872

Deg. Min. Sec.

W

 Dec. Lat.  40.906868 Dec. Long.  -123.728052

 Vertical Datum  Horizontal Datum  NAD83

 Location Accuracy  Location Determination Method  

 01-HUM-299 32APN

 06 NTownship

 04 ERange

 16Section

 HumboldtBaseline Meridian

 Ground Surface Elevation

 Elevation Accuracy

 Elevation Determination Method

Destruction Details: 
Borehole drilled to a total depth of 60 feet below ground surface. Borehole backfilled with neat cement grout via tremie pipe from full depth to the surface. 
Grout was mixed at a ratio of 3 gallons of water per 47-lb bag of cement. A total of 173 gallons of grout was used, requiring approximately 36 bags of cement 
and 108 gallons of water. Borehole was checked for settlement on 2018-06-27. No settlement was noted.

Other Observations: 

Well Owner (must remain confidential pursuant to Water Code 13752)
 XXXXXXXXXXXXXXXXXXXX Name 

 Mailing Address  XXXXXXXXXXXXXXXXXXXX

 XXXXXXXXXXXXXXXXXXXX

 XXXXXXXXXXXXXXXXXXXX City  XXState  XXXXXZip

Former Use

 Former Use

 Activity

 Monitoring

 Destroy

Borehole Information

 Drilling Method

 Orientation

 Total Depth of Boring  

 

 Vertical

  Total Depth of Completed Well

Drilling Fluid  

 Feet

 Feet

 Specify  

Water Level and Yield of Completed Well
 Depth to first water

Depth to Static

 58Water Level

 Estimated Yield*

 Test Length

*May not be representative of a well's long term yield.

(Feet below surface)

(Feet)

(GPM)

(Hours)

Date Measured  06/26/2018

 Test Type

Total Drawdown  (feet)
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Certification Statement
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief

Name KLEINFELDER INC

 Person, Firm or Corporation

550 WEST C STREET STE 1200 SAN DIEGO 92101CA

 Address City  State Zip

Signed  electronic signature received
C-57 Licensed Water Well Contractor

08/08/2019

Date Signed

467252

C-57 License Number

DWR Use Only
CSG # State Well Number Site Code Local Well Number

N

Latitude Deg/Min/Sec Longitude Deg/Min/Sec

TRS:

APN:

W

Borehole Specifications

Depth from 
Surface

Feet to Feet
Borehole Diameter (inches)
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