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INTRODUCTION 
Freshwater Environmental Services (Freshwater) has prepared this Well Connection 
Report for Humboldt County APN 524-112-002 (the Site) as shown on Figures 1 and 2.  
The Site is located approximately 5.2 miles south-southeast of Willow Creek, CA.  This 
report is based on the “Minimum Contents of Well Connection Report” document provided 
by the Humboldt County Planning Department. 
 
1.0 PROJECT DESCRIPTION 
The locations of the two Site Wells are shown on Figures 1, 2, and 3.  The West Well is 
operational and expected to be a secondary water source.  The East Well was capped at the 
time of the site visit on April 27, 2023 and was not operational but is planned for use.  The 
Site owner provided the following estimate of proposed well usage for domestic use and 
cannabis cultivation for the West Well. 
 

West Well 
Proposed Well Usage Units 

Planned discharge rate 6 to 8 gpm 

Daily pumping duration 0 to ~3 hours 

Estimated Monthly Volume Units 
January 0 gallons 

February 0 gallons 

March 0 gallons 

April 16,300 gallons 

May 28,200 gallons 

June 32,700 gallons 

July 45,100 gallons 

August 45,100 gallons 

September 43,600 gallons 

October 28,100 gallons 

November 10,900 gallons 

December 0 gallons 

Annual Total 250,000 gallons 
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The following table shows the average gallons pumped per day and average hours per day 
for each month based on a pumping rate of 8 gallons per minute for the West Well. 

West Well 

Month 

Estimated 
Monthly 
Volume Units 

Estimated 
Pumping 

Rate 
Gallons per 

Minute 

Average 
Gallons 
Pumped 
per Day 

Average 
Well Usage 
Hours per 

Day 
January 0 gallons 8 0 0.00 

February 0 gallons 8 0 0.00 

March 0 gallons 8 0 0.00 

April 16,300 gallons 8 543 1.13 

May 28,200 gallons 8 910 1.90 

June 32,700 gallons 8 1,090 2.27 

July 45,100 gallons 8 1,455 3.03 

August 45,100 gallons 8 1,455 3.03 

September 43,600 gallons 8 1,453 3.03 

October 28,100 gallons 8 906 1.89 

November 10,900 gallons 8 363 0.76 

December 0 gallons 8 0 0.00 

Annual Total 250,000 gallons    

 
The following table shows recharge calculations based on an estimated recharge area of 
approximately 3.49 acres for the West Well as shown on Figure 9.  The average annual 
precipitation of approximately 53 inches is based on GIS data for 1981 to 2010 from the 
PRISM Climate Group at Oregon State University [https://www.prism.oregonstate.edu]. 

West Well 
Recharge Calculations Units 

Recharge Area (estimated) 3.49 acres 

Average Annual Precipitation 53 inches 

Average Annual Precipitation 4.42 feet 

Annual Precipitation Volume 15.41 acre/feet 

Annual Precipitation Volume 5,022,722 gallons 
Estimated Volume  

After 25% Loss to Surface Runoff 3,767,041 gallons 

Estimated Annual Use 250,000 gallons 
Percent of Precipitation Volume Used 

After 25% Loss to Surface Runoff 6.6% percent 

https://www.prism.oregonstate.edu/
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The Site owner provided the following estimate of proposed well usage for domestic use 
and cannabis cultivation for the East Well. 
 

East Well 
Proposed Well Usage Units 

Planned discharge rate 6 gpm 

Daily pumping duration 0 to ~12 hours 

Estimated Monthly Volume Units 
January 0 gallons 

February 0 gallons 

March 0 gallons 

April 49,400 gallons 

May 85,300 gallons 

June 99,000 gallons 

July 136,400 gallons 

August 136,400 gallons 

September 132,400 gallons 

October 85,300 gallons 

November 33,000 gallons 

December 0 gallons 

Annual Total 757,200 gallons 
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The following table shows the average gallons pumped per day and average hours per day 
for each month based on a pumping rate of 6 gallons per minute for the East Well. 
 

East Well 

Month 

Estimated 
Monthly 
Volume Units 

Estimated 
Pumping 

Rate 
Gallons per 

Minute 

Average 
Gallons 
Pumped 
per Day 

Average 
Well Usage 
Hours per 

Day 
January 0 gallons 6 0 0.00 

February 0 gallons 6 0 0.00 

March 0 gallons 6 0 0.00 

April 49,400 gallons 6 1,647 4.57 

May 85,300 gallons 6 2,752 7.64 

June 99,000 gallons 6 3,300 9.17 

July 136,400 gallons 6 4,400 12.22 

August 136,400 gallons 6 4,400 12.22 

September 132,400 gallons 6 4,413 12.26 

October 85,300 gallons 6 2,752 7.64 

November 33,000 gallons 6 1,100 3.06 

December 0 gallons 6 0 0.00 

Annual Total 757,200 gallons    

 
The following table shows recharge calculations based on an estimated recharge area of 
approximately 7.25 acres for the East Well as shown on Figure 9.  The average annual 
precipitation of approximately 52 inches is based on GIS data for 1981 to 2010 from the 
PRISM Climate Group at Oregon State University [https://www.prism.oregonstate.edu]. 

East Well 
Recharge Calculations Units 

Recharge Area (estimated) 7.25 acres 

Average Annual Precipitation 52 inches 

Average Annual Precipitation 4.33 feet 

Annual Precipitation Volume 31.42 acre/feet 

Annual Precipitation Volume 10,237,152 gallons 
Estimated Volume  

After 25% Loss to Surface Runoff 7,677,864 gallons 

Estimated Annual Use 757,200 gallons 
Percent of Precipitation Volume Used 

After 25% Loss to Surface Runoff 9.9% percent 

https://www.prism.oregonstate.edu/
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Precipitation data (attached) was obtained from the National Oceanic & Atmospheric 
Administration (NOAA) for the Willow Creek weather station approximately 5.2 miles 
north-northwest of the Site.  The average annual precipitation at the Willow Creek station 
for the years 2010, 2012, 2014, 2015, 2016, 2017, 2019, 2020, and 2021 was approximately 
51 inches.  The average annual precipitation in the recharge areas for the Site wells ranges 
from approximately 52 to 53 inches based on data from the PRISM Climate Group at 
Oregon State University for the years 1981 through 2010 as shown on Figure 9.   
 
The following table lists the annual precipitation recorded at the Willow Creek station from 
9 of the 12 years between 2010 to 2021.  The first column shows the years with available 
records.  The second column in the table shows the recorded precipitation at the Willow 
Creek station.  The third column shows the volume minus an estimated 25 percent loss to 
surface runoff.  The fourth column shows the annual variation from the average volume.  
The fifth column shows the absolute value of the annual variation from the average volume 
of approximately 4,822,971 gallons assuming a recharge area of 3.49 acres for the West 
Well.  The estimated annual usage for the West Well is approximately 250,000 gallons 
which is approximately 37 percent of the average annual variation of approximately 
676,312 gallons.   
 

West Well 

Annual Precipitation 2010 -2021 
At the Willow Creek 4.5 NNE, 

CA US US1CAHM0022 Station 

Volume based on an 
estimated recharge 
area of 3.49 acres 
and 25% loss to 
surface runoff 

(gallons) 

Variation 
from 

Average 
(gallons) 

Variation from 
Average 

Absolute Value  
(gallons) 

2010 62.94 5,964,719 856,311 856,311 

2012 60.42 5,725,903 677,199 677,199 

2014 44.50 4,217,191 -454,335 454,335 

2015 40.21 3,810,635 -759,252 759,252 

2016 59.48 5,636,820 610,387 610,387 

2017 61.01 5,781,816 719,134 719,134 

2019 53.43 5,063,472 180,376 180,376 

2020 30.41 2,881,905 -1,455,800 1,455,800 

2021 45.63 4,324,279 -374,019 374,019 

Average 51 4,822,971  676,312 
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The following table for the East Well uses the same precipitation data as the previous table 
with the volume based on the estimated recharge area for the East Well of 7.25 acres.  The 
estimated annual usage for the East Well is approximately 757,200 gallons which is 
approximately 54 percent of the average annual variation of approximately 1,404,947 
gallons.   
 

East Well 

Annual Precipitation 2010 -2021 
At the Willow Creek 4.5 NNE, 

CA US US1CAHM0022 Station 

Volume based on an 
estimated recharge 
area of 7.25 acres 
and 25% loss to 
surface runoff 

(gallons) 

Variation 
from 

Average 
(gallons) 

Variation from 
Average 

Absolute Value  
(gallons) 

2010 62.94 9,293,169 1,778,869 1,778,869 

2012 60.42 8,921,088 1,406,788 1,406,788 

2014 44.50 6,570,480 -943,820 943,820 

2015 40.21 5,937,056 -1,577,243 1,577,243 

2016 59.48 8,782,295 1,267,996 1,267,996 

2017 61.01 9,008,202 1,493,902 1,493,902 

2019 53.43 7,889,005 374,706 374,706 

2020 30.41 4,490,074 -3,024,225 3,024,225 

2021 45.63 6,737,326 -776,974 776,974 

Average 51 7,514,299  1,404,947 
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2.0 SITE DESCRIPTION 
Freshwater Professional Geologist Stan Thiesen visited the Site on April 27, 2023.  The 
Site was accessed from the graded gravel road that leads to the Lower Flat which includes 
the East Well (Figure 2).  The road continues to the Middle Flat which includes the West 
Well.  The road continues to the Upper Flat at the highest elevation of the Site.  Most of 
the Site is forested with fir trees and brush.  No paved areas were observed.  
 
APN: 524-112-002 includes approximately 132.84 acres and ranges in elevation from 
approximately 1,460 feet in the northeast portion to approximately 2,420 in the southwest 
portion.  There are two wells at the Site: 

• East Well at an elevation of approximately 2,080 feet,  
(DWR Well #: WCR2021-012204); and 

• West Well at an elevation of approximately 2,300 feet, 
(DWR Well #: WCR2018-06775). 

There is an onsite spring approximately 550 feet north-northeast of the West Well.  The 
owner indicated that this spring typically goes dry during the dry season.  The West Well 
is approximately 880 feet south-southwest of the upper end of the unnamed intermittent 
stream shown on the Hennessey Peak, USGS 7.5-minute topographic quadrangle (Figure 
3).   
 
Both of the Site Wells are located on northeast trending slopes of approximately 30 percent.  
The Site Wells are both located adjacent to the main access road.   
 
The Site drains to the South Fork Trinity River which is approximately 4,000 feet northeast 
of the East Well.  There are no known seeps, springs, or wetlands shown within 1,000 feet 
from the Site or in the extent of the topographic map shown on Figure 3.     
 
The nearest well to the West Well in the California Department of Water Resources (DWR) 
Online System for Well Completion Reports (OSWCR) is approximately 2,700 feet 
northwest of the Site Well as shown on Figure 3.  This well (WCR Number: WCR2021-
012476) was drilled by Fisch Drilling in August 2021.  The total depth is approximately 
152 feet with a screened interval of approximately 40 to 152 feet below bgs.  The WCR 
data did not include estimated yield or the static water level.  This well is not in the same 
drainage as the West Well or the East Well.   
 
The nearest well to the East Well in the DWR database is approximately 4,000 feet to the 
south-southwest (Figure 3) and is located in a different drainage.  This well (WCR Number: 
WCR2021-011522) was drilled by Fisch Drilling in August 2021.  The total depth is 
approximately 200 feet with a screened interval from approximately 160 to 200 feet below 
bgs.  The WCR data did not include estimated yield or the static water level.  This well is 
not in the same drainage as the West Well or the East Well.  
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3.0 REGIONAL AND LOCAL GEOLOGY 
The Site is within the Klamath Mountains Geomorphic Province, based on the Geologic 
Map and Sections of the Willow Creek 15' Quadrangle Humboldt and Trinity Counties, 
California, J. C. Young, 1978, (CDMG), (the 1978 Young map).  The bedrock underlying 
the Site is almost entirely composed of the Galice Formation with a small portion in the 
southwestern portion underlain by rocks of the Western Paleozoic and Triassic Belt. 
Most of the rocks within the Site originated as sediments deposited offshore and later 
pushed up onto the continent.  Most of the bedrock underlying the Site including the East 
Well area is shown on the 1978 Young map (Figure 4) as Galice Formation (Jg) and is 
described by Young as: 

Jg - Galice Formation 
Gray phyllitic metagraywacke, slate, and phyllitic slate. Often weathers light  
silvery-gray to tan. Abundant graded bedding visible in exposures along streams. 
Cut by scattered thin meta-felsite dikes and sills.  Areas underlain by dark slates 
and phyllitic slates especially subject to slope failure. 
 

The bedrock in the southwest portion of the Site where the West Well is located is shown 
on the 1978 Young map (Figure 4) as within the Western Paleozoic and Triassic belt of 
rocks (melange) (TRPZ) and very close to the Galice Formation rocks to the east.  The TRPZ 
is described by Young as: 

TRPZ - Western Paleozoic and Triassic belt of rocks (melange)  
Fine-grained mafic to intermediate volcanic rocks, fine- to medium-grained 
graywacke, chert and siliceous argillite, lenses of serpentinite, local limestone and 
conglomerate, and small basic to intermediate intrusive masses.  Individual rock 
types generally lack lithic continuity.  Slopes underlain by this unit are often 
unstable. 
 

The contact between the Galice Formation and the Western Paleozoic and Triassic belt of 
rocks described above is shown on the 1978 Young map as the Hennessey Ridge Fault.  
This fault is not considered to be active within the last 1.6 million years. 
 
No rock outcrops were observed in the vicinity of the Site Wells during the site visit.  Rocks 
exposed in the road cuts in the vicinity of the East Well were consistent with the geologic 
map description of the Galice Formation.  The exposed rocks were mostly fractured fine-
grained metasediments.  Rocks exposed in the road cuts in the vicinity of the West Well 
were consistent with the geologic map description of the Western Paleozoic and Triassic 
belt of rocks (melange).  The exposed rocks appeared to be ultramafic with some possible 
serpentinite. 
 
The nearest fault zoned as active (within the last approximately 11,000 years) under the 
Alquist-Priolo Earthquake Fault Zoning Act, is approximately 19.5 miles to the west of the 
Site near Blue Lake as shown on the State of California Special Studies Zones, Korbel 
Quadrangle, 1993. 
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4.0 HYDROGEOLOGICAL CONCEPTUAL MODEL 

West Well 
The West Well is located near the contact between the Galice Formation and the Western 
Paleozoic and Triassic belt of rocks based on the 1978 Young map (Figure 4).  The rocks 
exposed in the roadcuts in the vicinity of the West Well during the site visit on April 27, 
2023 appeared to be ultramafic which are more likely to be associated with the Western 
Paleozoic and Triassic belt of rocks described by Young as: 

TRPZ - Western Paleozoic and Triassic belt of rocks (melange)  
Fine-grained mafic to intermediate volcanic rocks, fine- to medium-grained 
graywacke, chert and siliceous argillite, lenses of serpentinite, local limestone and 
conglomerate, and small basic to intermediate intrusive masses.  Individual rock 
types generally lack lithic continuity.  Slopes underlain by this unit are often 
unstable. 
 

The driller’s description in the Well Completion Report is  generally consistent with the 
Western Paleozoic and Triassic belt of rocks (TRPZ) unit shown on the 1978 Young map 
(Figure 4).  The table on the following page lists the driller’s description and our 
interpretation.  The driller’s description of overburden (0 to 14 feet bgs) is consistent with 
topsoil and weathered bedrock.  The driller’s description of soft shale (14 to 32 feet bgs) 
and hard shale (32 to 57 feet bgs) are consistent with the graywacke/argillite component of 
the TRPZ.  The driller’s description of marine basalt (57 to 136 feet bgs) is consistent with 
the mafic volcanic component of the TRPZ.  The driller’s description of hard shale (136 to 
180 feet bgs) and soft shale (180 to 200 feet bgs) are consistent with the graywacke/argillite 
component of the TRPZ. 
 
West Well 

Depth 
(feet 
bgs) 

 Depth 
(feet 
bgs) 

Driller’s Description from 
Well Completion Report 

Freshwater Interpretation                  
of Drillers Description 

0 to 14 overburden topsoil and weathered bedrock 

14 to 32 soft shale fine-grained graywacke or argillite 

32 to 57 hard shale fine-grained graywacke or argillite 

57 to 136 marine basalt mafic volcanic 

136 to 180 hard shale fine-grained graywacke or argillite 

180 to 200 soft shale fine-grained graywacke or argillite 
 
We consider the West Well to be screened in an unconfined aquifer based on the driller’s 
measurements of the first encountered water depth at 40 feet bgs and the static water level 
of 38 feet bgs.  The water level would likely rise significantly above the first water if the 
aquifer was confined.  If the water table were to rise above the screened interval (40 to 190 
feet bgs) the soft shale reported from 14 to 32 feet bgs could function as an aquiclude. 
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The extent of the aquifer is unknown but may be limited by the drainage divides shown on 
Figure 8.   
 
The Natural Resources Conservation Services (NRCS) Web Soil Survey shows that the 
West Well and estimated recharge area are within the 261-Holland-Goldridge families 
association, deep, 5 to 35 percent slopes (Figure 9).  The saturated hydraulic conductivity 
(Ksat) of map unit 261 is “low to moderately low (0.00 to 0.14 in/hr)”.  Some precipitation 
events at the Site likely exceed the Ksat of 0.00 to 0.14 inches per hour.  We used a 
conservative estimate of a 25 percent loss to surface runoff when estimating groundwater 
recharge.  
 
East Well 
The East Well was drilled entirely in Galice Formation (Jg) based on the 1978 Young map 
(Figure 4).  The Galice Formation is described as: 

Jg - Gray phyllitic metagraywacke, slate, and phyllitic slate.  Often weathers light 
silvery-gray to tan.  Abundant graded bedding visible in exposures along streams.  
Cut by scattered thin meta-felsite dikes and sills.  Areas underlain by dark slates 
and phyllitic slates especially subject to slope failure. 
 

The driller’s description in the Well Completion Report is  generally consistent with the 
Galice Formation (Jg) unit shown on the 1978 Young map (Figure 4).  The table below 
lists the driller’s description and our interpretation.  The driller’s description of loose dark 
brown soil (0 to 3 feet bgs) is consistent with topsoil.  The driller’s description of brown 
sandstone and silt (3 to 7 feet bgs) is consistent with weathered bedrock.  The driller’s 
description of brown silt and brown clay (7 to 24 feet bgs) is probably consistent with 
metagraywacke, shale, or slate.  The driller’s description of brown sandstone (24 to 145 
feet bgs) is consistent with metagraywacke.  The driller’s description of fractured shale 
(145 to 191 feet bgs) and shale clay (191 to 220 feet bgs) is consistent with shale and/or 
slate. 
 
East Well 

Depth 
(feet 
bgs) 

 Depth 
(feet 
bgs) 

Driller’s Description from 
Well Completion Report 

Freshwater Interpretation                  
of Drillers Description 

0 to 3 Top Soil top soil 

3 to 7 Brown Sandstone & Silt weathered bedrock 

7 to 24 Brown Silt & Brown Clay metagraywacke and shale or slate 

24 to 145 Brown Sandstone metagraywacke 

145 to 191 Fractured Shale fractured shale or slate 

191 to 220 Shale Clay shale or slate 
 
We consider the East Well to be screened in an unconfined aquifer based on the driller’s 
description in the Well Completion Report.  The screened interval (140 to 220 feet bgs) is 
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within a “Fractured Shale” (145 to 191 feet) and ”Shale Clay” (191 to 220 feet) as described 
in the Well Completion Report. 
 
The driller’s description of fractured shale from 145 to 191 feet bgs and brown sandstone 
from 24 to 145 feet bgs indicate that these intervals are unlikely to be aquicludes or 
aquitards even if the groundwater elevation was higher than the 155 feet bgs measured by 
the driller on August 30, 2021.  
     
The extent of the aquifer is unknown but may be limited by shale or clay with less 
fracturing than was visible in the roadcut.  The drainage divides shown on Figure 8 suggest 
that the area downgradient of the East Well is not directly connected to adjacent drainages. 
 
The Natural Resources Conservation Services (NRCS) Web Soil Survey shows that the 
East Well and estimated recharge area are within the 265-Clallam-Hugo-Holland families 
association, deep, dry, 35 to 70 percent slopes (Figure 9).  The saturated hydraulic 
conductivity (Ksat) of map unit 265 is “Moderately low to high (0.14 to 1.98 in/hr)”.  Some 
precipitation events at the Site may exceed the Ksat of 0.14 to 1.98 inches per hour.  We 
used a conservative estimate of a 25 percent loss to surface runoff when estimating 
groundwater recharge.  
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5.0 DESCRIPTION OF WELLS 

West Well 
The West Well (Figures 1, 2, and 3) is located in the southwestern portion of APN 524-
112-002 at an elevation of approximately 2,300 feet.  The West Well is located adjacent to 
the gravel road in an area excavated into the cut bank where there are several water storage 
tanks.  The West Well was drilled between August 8 and August 13, 2023 by C-57-licensed 
Fisch Drilling based in Hydesville, CA.   
 
The 10-inch diameter borehole was drilled to a total depth of 200 feet bgs.  Blank 6-inch 
diameter steel casing was installed from 0 to 40 feet bgs and 190 to 200 feet bgs.  The well 
is screened from 40 to 190 feet bgs with 6-inch steel casing with milled 0.05-inch slots.  
The annular material from 20 to 200 feet bgs is 3/8 inch pea gravel.  The well was 
constructed with a bentonite sanitary seal from 0 to 20 feet bgs.    The area around the well 
appears to be well drained fractured rock so there is unlikely to be significant surface runoff 
impact to the well.     
 
The driller performed an air lift pump test on August 13, 2018 at the time the well was 
drilled.  The static water level was reportedly 38 feet bgs.  The driller reported a total 
drawdown during the pump test of 162 feet on the Well Completion Report.  The driller 
estimated the yield of the well at 25 gallons per minute which may not be representative of 
a wells long term yield as stated on the Well Completion Report form. 
 
Air lift pump tests are used by drillers because they can be performed with the drilling 
equipment used for drilling the well at the time of drilling.  Although the air lift test is very 
basic, a driller with extensive local experience may be able to provide a reasonable estimate 
of well yield.  No other pump tests have reportedly been performed after the well was 
completed. 
 
East Well 
The East Well (Figures 1, 2, and 3) is located in the southeastern portion of APN 524-112-
002 at an elevation of approximately 2,080 feet.  The East Well is located adjacent to the 
cut bank of the gravel road.  The East Well was drilled between August 23 and August 30, 
2021 by C-57-licensed Fisch Drilling based in Hydesville, CA.   
 
The 10-inch diameter borehole was drilled to a total depth of 220 feet bgs.  Blank 5-inch 
diameter PVC casing was installed from 0 to 140 feet bgs.  The well is screened from 140 
to 220 feet bgs with 5-inch PVC casing with milled 0.032-inch slots.  The annular material 
from 20 to 200 feet bgs is 3/8 inch pea gravel.  The well was constructed with a bentonite 
sanitary seal from 0 to 20 feet bgs.    The area around the well appears to be well drained 
fractured rock so there is unlikely to be significant surface runoff impact to the well.     
 
The driller performed an air lift pump test on August 30, 2021 at the time the well was 
drilled.  The static water level was reportedly 155 feet bgs.  The driller reported a total 
drawdown during the pump test of 65 feet on the Well Completion Report.  The driller 



  
Well Connection Report – APN: 524-112-002 13 April 4, 2024 
Humboldt County, California    Freshwater Environmental Services 

estimated the yield of the well at 20 gallons per minute which may not be representative of 
a wells long term yield as stated on the Well Completion Report form.   
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6.0 DEVIATION FROM GUIDELINES 
We have used a published regional geologic map, Site topography, the well driller’s 
descriptions, published estimates and records of precipitation, published soil survey 
descriptions, and Site observations for this report.  This report has addressed the items 
listed in the “Minimum Contents of Well Connection Report”.     
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7.0 CONCLUSIONS 

West Well 
Based on the data presented in this report and summarized below we consider it to be 
unlikely that the West Well is hydrologically connected to the nearest wells, streams, 
springs, wetlands, and seeps. 
 

• The distance to the nearest well is approximately 2,700 feet to the northwest (Figure 
3) and the well is located in a different drainage; 

• The distance to the nearest intermittent stream shown on the USGS Hennessey Peak 
7.5-Minute quadrangle is approximately 880 feet as shown on Figure 3; 

• There are no springs shown on the USGS quadrangle in the extent shown on Figure 
3;  

• The distance to the onsite spring is approximately 550 feet as shown on Figure 3; 

• The aquifer is likely unconfined based on the materials encountered during well 
installation (attached Well Completion Report); 

• The aquifer is likely laterally limited by the drainage area as shown on Figure 8; 

• The estimated annual volume of groundwater withdrawal is less than 6.6 percent of 
the estimated annual recharge of approximately 3.8 million gallons based on a 
recharge area of approximately 3.49 acres and a 25 percent loss to surface runoff 
as shown on Figure 9; 

• The estimated annual well usage at the Site is approximately 37 percent of the 
average annual precipitation variation of approximately 676,312 gallons as 
described in Section 1.0 of this report; and 

• The Site is surrounded by public lands (Six Rivers National Forest) except to the 
northwest and south as shown on Figure 3.  It is very unlikely that wells will be 
constructed on public lands. 

 
East Well 
Based on the data presented in this report and summarized below we consider it to be 
unlikely that the East Well is hydrologically connected to the nearest wells, streams, 
springs, wetlands, and seeps. 
 

• The distance to the nearest well is approximately 3,900 feet to the south-southwest 
(Figure 3) and the well is located in a different drainage; 

• The distance to the nearest intermittent stream shown on the USGS Hennessey Peak 
7.5-Minute quadrangle is approximately 1,600 feet as shown on Figure 3; 

• There are no springs shown on the USGS quadrangle in the extent shown on Figure 
3;  
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• The distance to the onsite spring is approximately 1,350 feet as shown on Figure 3 
and is located in a different drainage; 

• The aquifer is likely unconfined based on the materials encountered during well 
installation (attached Well Completion Report); 

• The estimated annual volume of groundwater withdrawal is less than 10 percent of 
the estimated annual recharge of approximately 7.7 million gallons based on a 
recharge area of approximately 7.25 acres and a 25 percent loss to surface runoff 
as shown on Figure 9; 

• The estimated annual well usage at the Site is approximately 54 percent of the 
average annual precipitation variation of approximately 1.4 million gallons as 
described in Section 1.0 of this report; and 

• The Site is surrounded by public lands (Six Rivers National Forest) except to the 
northwest and south as shown on Figure 3.  It is very unlikely that wells will be 
constructed on public lands. 
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State of California

Well Completion Report
Form DWR 188 Complete 9/13/2018

WCR2018-006775

Owner's Well Number Date Work Began  08/08/2018 Date Work Ended  08/13/2018

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

Secondary Permit Agency Permit Number  18/19-0006 Permit Date  07/09/2018

Well Location

 100 Forest Route 6N06 Address

 Willow Creek City  95573Zip  HumboldtCounty

 Latitude

Deg. Min. Sec.

N Longitude

Deg. Min. Sec.

W

 Dec. Lat.  40.8618200 Dec. Long.  -123.6099630

 Vertical Datum  Horizontal Datum  WGS84

 Location Accuracy Location Determination Method  

 524-112-002APN

 06 NTownship

 05 ERange

 27Section

 HumboldtBaseline Meridian

 Ground Surface Elevation

Elevation Accuracy

Elevation Determination Method

Geologic Log - Free Form
Depth from 

Surface
Feet to Feet

 Description

0 14 overburden

14 32 soft shale

32 57 hard shale

57 136 marine basalt

136 180 hard shale

180 200 soft shale

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

 Mailing Address  XXXXXXXXXXXXXXXXXXXX

 XXXXXXXXXXXXXXXXXXXX

 XXXXXXXXXXXXXXXXXXXX City  XXState  XXXXXZip

Planned Use and Activity

 Planned Use

 Activity

 Water Supply Irrigation - 
Agriculture

 New Well

Borehole Information

 Drilling Method

 Orientation

 Total Depth of Boring  200

 Other - Under-Ream 
Down-Hole Hammer

 Vertical

 200 Total Depth of Completed Well

Drilling Fluid  Air

 Feet

 Feet

 Specify

Water Level and Yield of Completed Well
 40Depth to first water

Depth to Static

 38Water Level

 25Estimated Yield*

 4Test Length

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

(Feet below surface)

(Feet)

(GPM)

(Hours)

Date Measured  08/13/2018

 Air LiftTest Type

Total Drawdown  162 (feet)

Page  1  of  2 Form DWR 188 rev. 12/19/2017

West Well 
WCR2018-006775



Other Observations: 

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

Name FISCH DRILLING

 Person, Firm or Corporation

3150 JOHNSON ROAD HYDESVILLE 95547CA

 Address City  State Zip

Signed  electronic signature received
C-57 Licensed Water Well Contractor

08/15/2018

Date Signed

683865

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)

0 200 10

Attachments
scan.pdf - Location Map

Casings

Casing 
#

Depth from Surface
Feet to Feet Casing Type Material Casings Specificatons

Wall 
Thickness 

(inches)

Outside
Diameter
(inches)

Screen
Type

Slot Size 
if any

(inches)
Description

1 0 40 Blank Low Carbon 
Steel

Grade: ASTM A53 0.188 6

1 40 190 Screen Low Carbon 
Steel

Grade: ASTM A53 0.188 6 Milled 
Slots

0.05

1 190 200 Blank Low Carbon 
Steel

Grade: ASTM A53 0.188 6

Annular Material

Depth from 
Surface

Feet to Feet
Fill Fill Type Details Filter Pack Size Description

0 20 Bentonite Other Bentonite Sanitary Seal

20 200 Filter Pack Other Gravel Pack 3/8 Inch Pea Gravel

Page  2  of  2 Form DWR 188 rev. 12/19/2017



Owner's Well Number 

State of California 

Well Completion Report 
Form DWR 188 Submitted 9/22/2021 

WCR2021-012204 

Date Work Began 08/23/2021 

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

Secondary Permit Agency Permit Number 20/21-0813 

Date Work Ended 08/30/2021 

Permit Date 03/17/2021 

Well Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity 
Name GROUSE MOUNTAIN GREEN LLC, 

Activity New Well 
Mailing Address 63 Halyard Road 

Planned Use Water Supply Domestic 

City Valley Stream State NY Zip 11581 

Well Location 

APN 524112002 Address 

City 

Latitude 

Zip 

N 

County Humboldt Township 

Range 

06 N 

40 51 

Deg. Min. 

Dec. Lat. 40.86145 

Vertical Datum 

Location Accuracy 

41.2199 

Sec. 

Longitude -123 36 

Deg. Min. 

Dec. Long . -123.60435 

Horizontal Datum WGS84 

Location Determination Method 

Borehole Information 

Orientation Vertical Specify 

Drilling Method Direct Rotary Drilling Fluid Air 

Total Depth of Boring 220 Feet 

Total Depth of Completed Well 220 Feet 

15.6599 W 
05 E 

Section 27 
Sec. ---------------Baseline Meridian Humboldt 

Ground Surface Elevation 

Elevation Accuracy 

Elevation Determination Method 

Water Level and Yield of Completed Well 
Depth to first water 161 (Feet below surface) 

Depth to Static 

Water Level 155 (Feet) Date Measured 08/30/2021 

Estimated Yield* 20 (GPM) Test Type Air Lift 

Test Length 4 (Hours) Total Drawdown 65 (feet) 

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

Geologic Log - Free Form 
Depth from 

Surface Description 
Feet to Feet 

0 3 Top Soil 

3 7 Brown Sandstone & Silt 

7 24 Brown Silt & Brown Clay 

24 145 Brown Sandstone 

145 191 Fractured Shale 

191 220 Shale Clay 

Form DWR 188 rev. 12/19/2017 Page _j__ of _2._ 

East Well 
WCR2021-012204



Casings 

Casing Depth from Surface 
Wall Outside 

Screen 
Slot Size 

# Feet to Feet Casing Type Material Casings Specificatons Thickness Diameter 
Type 

if any Description 
(inches) (inches) (inches) 

1 0 140 Blank PVC OD: 5.563 in. I SDR: 0.265 5.563 
21 I Thickness: 0.265 
in . 

1 140 220 Screen PVC OD: 5.563 in. I SDR: 0.265 5.563 Milled 0.032 
21 I Thickness: 0.265 Slots 
in. 

Annular Material 

Depth from 
Surface Fill Fill Type Details Filter Pack Size Description 

Feet to Feet 

0 20 Bentonite Other Bentonite Sanitary Seal 

20 220 Filter Pack Other Gravel Pack 3/8 inch Pea Gravel 

Other Observations: 

Borehole Specifications Certification Statement 

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

Surface Borehole Diameter (inches) Name FISCH DRILLING 
Feet to Feet 

Person , Firm or Corporation 
0 I 220 10 

3150 JOHNSON ROAD HYDESVILLE CA 95547 

Address City State Zip 

Signed ~ ic ~ ure r~ed 09/22/2021 683865 

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

Attachments DWR Use Only 

Grouse Mt Green Map.pdf - Location Map I CSG# I State Well Number l Site Code I Local Well Number I 
r 1 l 1 I 

I I I I I I I N I I I I I I I I lwl 
Latitude Deg/Min/Sec Longitude Deg/Min/Sec 

TRS: 

APN : 

Form DWR 188 rev. 12/19/2017 Page 2-. of 2-
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Six Rivers National Forest Area, California

261—Holland-Goldridge families association, deep, 5 to 35 
percent slopes

Map Unit Setting
National map unit symbol: hsbg
Elevation: 600 to 4,000 feet
Mean annual precipitation: 50 to 90 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Holland family, deep, and similar soils: 42 percent
Goldridge family, deep, and similar soils: 38 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Holland Family, Deep

Setting
Landform: Mountains
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Residuum weathered from metasedimentary rock

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 46 inches: clay loam
H3 - 46 to 60 inches: very gravelly clay loam
H4 - 60 to 64 inches: weathered bedrock

Properties and qualities
Slope: 5 to 35 percent
Depth to restrictive feature: 60 to 64 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.5 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e

Map Unit Description: Holland-Goldridge families association, deep, 5 to 35 percent slopes---
Six Rivers National Forest Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/9/2023
Page 1 of 3



Hydrologic Soil Group: B
Hydric soil rating: No

Description of Goldridge Family, Deep

Setting
Landform: Mountains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from metasedimentary rock

Typical profile
H1 - 0 to 4 inches: very gravelly loam
H2 - 4 to 30 inches: gravelly clay loam
H3 - 30 to 43 inches: gravelly clay
H4 - 43 to 47 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 35 percent
Depth to restrictive feature: 43 to 47 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.14 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Skalan
Percent of map unit: 10 percent
Hydric soil rating: No

Melbourne
Percent of map unit: 5 percent
Hydric soil rating: No

Soulajule
Percent of map unit: 5 percent

Map Unit Description: Holland-Goldridge families association, deep, 5 to 35 percent slopes---
Six Rivers National Forest Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/9/2023
Page 2 of 3



Hydric soil rating: No

Data Source Information

Soil Survey Area: Six Rivers National Forest Area, California
Survey Area Data: Version 17, Sep 7, 2022

Map Unit Description: Holland-Goldridge families association, deep, 5 to 35 percent slopes---
Six Rivers National Forest Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/9/2023
Page 3 of 3



Six Rivers National Forest Area, California

265—Clallam-Hugo-Holland families association, deep, dry, 
35 to 70 percent slopes

Map Unit Setting
National map unit symbol: hsbh
Elevation: 600 to 3,500 feet
Mean annual precipitation: 50 to 90 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Clallam family, deep, dry, and similar soils: 35 percent
Hugo family, deep, dry, and similar soils: 20 percent
Holland family, deep, dry, and similar soils: 20 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Clallam Family, Deep, Dry

Setting
Landform: Mountains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from metasedimentary rock

Typical profile
H1 - 0 to 4 inches: very gravelly loam
H2 - 4 to 30 inches: very gravelly loam
H3 - 30 to 53 inches: very gravelly loam
R - 53 to 63 inches: unweathered bedrock

Properties and qualities
Slope: 35 to 70 percent
Depth to restrictive feature: 53 to 57 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to high (0.14 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e

Map Unit Description: Clallam-Hugo-Holland families association, deep, dry, 35 to 70 percent 
slopes---Six Rivers National Forest Area, California
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Hydrologic Soil Group: B
Hydric soil rating: No

Description of Hugo Family, Deep, Dry

Setting
Landform: Mountains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from metasedimentary rock

Typical profile
H1 - 0 to 7 inches: loam
H3 - 7 to 40 inches: clay loam
H4 - 40 to 60 inches: very gravelly loam
R - 60 to 70 inches: weathered bedrock

Properties and qualities
Slope: 35 to 70 percent
Depth to restrictive feature: 60 to 64 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.9 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Holland Family, Deep, Dry

Setting
Landform: Mountains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Residuum weathered from metasedimentary rock

Typical profile
H1 - 0 to 6 inches: very gravelly loam
H2 - 6 to 46 inches: gravelly clay loam
H3 - 46 to 60 inches: very gravelly clay loam
R - 60 to 70 inches: weathered bedrock

Map Unit Description: Clallam-Hugo-Holland families association, deep, dry, 35 to 70 percent 
slopes---Six Rivers National Forest Area, California
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Properties and qualities
Slope: 35 to 70 percent
Depth to restrictive feature: 60 to 64 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to moderately low (0.00 to 0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.4 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Soulajule
Percent of map unit: 10 percent
Hydric soil rating: No

Deadwood
Percent of map unit: 10 percent
Hydric soil rating: No

Unnamed, steeper slopes
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Six Rivers National Forest Area, California
Survey Area Data: Version 17, Sep 7, 2022

Map Unit Description: Clallam-Hugo-Holland families association, deep, 35 to 70 percent 
slopes---Six Rivers National Forest Area, California
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