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 Tahoe South Event Center 
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 April 17, 2018 
 
  Land Capability Report for APNs: 
  1318-27-001-007 and 1318-27-002-006 (37.26 total acres 
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January 15, 2018  
 
Groundwater 
Freeze, R. Allen and Cherry, John A. 
Prentice-Hall, Inc. 1979 

   
Dear Rob: 

Per your request, this Revised Technical Memorandum presents an analysis of the estimated groundwater 
interception flow rate and design of the groundwater recharge basin at the proposed Tahoe South Event Center 
project (Project) in Stateline, Nevada.   The purpose of the memo is to analyze the available data and to evaluate the 
design of the groundwater recharge basin proposed in the current project plans. 
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The Project will entail excavations of up to 25.5 feet across a distance of up to 250 feet as shown in Sheet 5.0, 
Overall Grading Plan.  In accordance with the referenced Land Capability Report (R.J. Poff  Associates, 2018), the 
Project site is underlain by XXX-2 soils with a slope of 0 to 9%.  These soils are classified as Land Capability Class 6 
and are in Hydrologic Group B, consisting of deep, well-drained soils with loamy textures.  These soils have 
moderate permeability, have no restrictions on water movement and have a design infiltration rate of 4 inches per 
hour.  Sheet 3, Soils and SEZ Exhibits show the current Land Capability Classifications and locations of test pits 
excavated during the Land Capability Challenge.  Test pit TP-6 was excavated in the area of the proposed 
groundwater infiltration gallery.  Soil descriptions for TP-6 are contained in Attachment 1.   
 
Groundwater was encountered in the geotechnical borings in silty sand soils near the contact with the decomposed 
granite bedrock surface at locations shown in Figures 2 and 3.  Boring logs are contained in Attachment 1.  
Groundwater flow generally follows the decomposed granite surface which drops steeply to the northwest towards 
Highway 50.   
 
Groundwater contour maps were prepared by McGinley and Associates (2018) for low and high water table 
conditions (Figures 2 and 3) using groundwater data from the referenced geotechnical investigation (Black Eagle 
Consulting, Inc. 2017) as well as long-term groundwater monitoring data from wells located along the southeast 
portion of the Project site.  Groundwater flow is to the northwest under a hydraulic gradient of 0.1 feet/foot under both 
high and low water table conditions (Figures 2 and 3).  
 
Based on the groundwater contour map for high water table conditions (Figure 3), the groundwater surface will 
intersect the proposed structure at an elevation of 6,308.9 feet.  The lowest portion of the proposed structure will be 
at an elevation of 6,290.8 feet for a maximum saturated thickness of groundwater of 18.1 feet.   
 
The hydraulic conductivity (permeability) of the silty sand soils was estimated by McGinley and Associates to be 12.0 
feet/day.  This value is a mid-range value for silty sand soils (Freeze and Cherry, 1979). 
 
Estimates of hydraulic conductivity can also be made using the grain size analyses performed during the 
geotechnical investigation (Attachment 1).  The grain size where 10% of the material is finer grained (d10) is related to 
hydraulic conductivity by the formula:  
 

K = A d102 (Freeze and Cherry, 1979) where: 
 
 K = hydraulic conductivity in centimeters/second (cm/s) 
 A = 1 when metric units are used 
 d10 = grain size where 10% of the material is finer grained in mm 
 
Inspection of the grain size analyses (Attachment 1) indicates silt or clay size materials, with a grain size of 0.75 
millimeters (mm), constitute 13.7 to 25.4 percent (%) of the samples and indicate 13.7 to 25.4 % of the soil samples 
are finer than 0.75 mm.  Projecting the grain size curves to 10% finer results in a d10 grain size ranging from 0.04 mm 
to 0.06 mm.  However, a conservative analysis of the grain size results indicate that the d10 size may be as high as 
0.1 mm representing fine sand. 
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The hydraulic conductivity calculated using the formula above and the d10 grain size range of 0.04 mm to 0.1 mm 
yields a range of values from 4.5 feet/day to 28.3 feet/day.  The value of 12 feet/day estimated by McGinley and 
Associates (2018b) is within this range. 
 
The groundwater interception flow rate was calculated by McGinley and Associates (2018b) using the formula: 
 
 Q = KiA, where 
 
 Q = groundwater flow rate  
 K = hydraulic conductivity 
 I = hydraulic gradient (0.1 ft/ft) 
 A = area of proposed building intercepting groundwater flow (4,520 square feet) 
 
Using this formula, the range in flow rates for groundwater interception ranges from 11 gallons per minute (gpm) 
using a hydraulic conductivity of 4.5 feet/day to 67 gpm using a conservative high value of hydraulic conductivity of 
28.3 feet/day.  The estimate contained within the Soils/Hydrologic Final Report (McGinley and Associates, 2018b) for 
the high water table conditions using a hydraulic conductivity of 12 feet/day was 28.2 gpm and falls within the range 
estimated using the grain size analyses. 
 
Based on the data reviewed and these calculations, it is our opinion that the design groundwater interception flow 
rate should conservatively be 67 gpm. 
 
Dewatering and Recharge Basin Design 
 
The preliminary dewatering system is shown in Sheet C4-00, Utility Plan and will consist of a dewatering well and a 
monitoring well.  The preliminary dewatering well and monitoring well designs are in Attachment 2. The dewatering 
well is anticipated to be 40 feet deep and constructed of 6-inch diameter PVC well casing and screen, while the 
monitoring well will be constructed of 2-inch diameter PVC.  The dewatering well discharge water will be returned to 
the groundwater system through 690 feet of 4-inch diameter discharge pipe using a recharge basin located as shown 
in the Utility Plan, Sheet C4-00.   
 
The original design used a flow rate of 28.2 gpm and an infiltration rate of 1 inch per hour.  This resulted in an original 
groundwater recharge basin area of 2,700 square feet.   
 
This revised groundwater recharge basin was designed using a flow rate of 67 gpm and an infiltration rate of 4 inches 
per hour based on the updated Land Capability Classification.  This resulted in a required groundwater recharge 
basin of 1,612 square feet.  However, due to initial groundwater interception rates that may be higher than the design 
groundwater interception rate and the need for excess capacity to prevent overflow to the stormwater system, it was 
decided to increase the size of the groundwater recharge basin by a factor of 4 to a total area of 6,448 square feet as 
shown in the Utility Plan (Sheet C4-00). Based on the updated design, it is anticipated that there will be no 
groundwater discharged to the stormwater system. 
 
The revised groundwater recharge basin has been relocated further away from Highway 50 than the original design 
and has been designed with a base area of 6,500 sf excavated at a depth of 7.5 to 12 feet below existing grade to an 
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elevation of 6,283 ft. as shown in the Utility Plan, Sheet C4-00.  This is 3 to 8 feet above the seasonal high 
groundwater levels in the area of the groundwater recharge basin.  This base elevation (6,283 ft.) is below the 
elevation of Highway 50 (6,284 ft.) and is also approximately 120 ft. from Highway 50.  This revised design will 
prevent daylighting of water downgradient of the groundwater recharge basin.  The high groundwater elevation at 
Highway 50 is approximately 6,270 to 6,272 ft which is at least 12 ft below Highway 50.  In addition, the clean runoff 
basin that will collect roof runoff has also been relocated southwest of the groundwater recharge basin to prevent 
interference between the two basins. 
 
Four inch diameter perforated pipe will be placed within a 36 inch thick gravel blanket wrapped in Mirafi filter fabric.  
Fill material will be placed above the Mirafi filter fabric to final grade.  Monitoring of the groundwater recharge basin 
will be accomplished by measuring water levels in monitoring ports monthly during system operation.  Monitoring 
ports will be installed at four locations by connecting a four-inch diameter riser to the four-inch perforated pipe. 
 
Thank you for reviewing this Revised Technical Memorandum.  If you have any questions, please call me at (775) 
229-5011. 
 
Respectfully Submitted, 
 
WELSH HAGEN ASSOCIATES 
 
 
 
 
David J. Herzog, C.E.G., C.E.M   David Hagen, P.E. 
Senior Engineering Geologist   Project Engineer  
 

Figures 

Overall Grading Plan, Sheet C5-00 
Soils & SEZ Exhibits, Sheet 3 
Water Table Map (LOW), Figure 2 
Water Table Map (HIGH), Figure 3 
Utility Plan, Sheet C4-00 
 

Attachments 

1 Test Pit Logs, Boring Logs and Grain Size Analysis 
2 Dewatering and Monitoring Well Design 

 

  



P a g e  | 5 
 

Welsh Hagen Associates  Phone (775) 853-7776 
250 S. Rock Blvd., Suite 118, Reno, NV 89502  Fax (775) 853-9191 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURES 

  







!A

!A

!A !A
!A

!A
!A!A!A

!A

!A
!A

!A!A

!A
!A!A

!A!A

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«
0.1034 ft/ft

0.0688 ft/ft

MW-7
6325.17

MW-20
6303.96 MW-4

6305.87
MW-10

MW-2
6304.28

MW-1
MW-22

MW-8
MW-15
6301.81

MW-3
6302.73

MW-16
MW-6

6301.92

MW-5
6304.44

MW-21

MW-18
6302.55

MW-16

MW-17
6302.41

MW-19
6302.77

MW-13

SB1
6268

SB3
6286

SB2
6264

B-01
6275.5

B-02
6295.5

B-03
6323

B-04
6316.5

B-05

B-06

B-07

B-08
6286

B-09
6287

B-10

B-11
6267

63
20

63
15631

0630
5630

0629
5629

0628
5628

0627
5

6280
6275

6270

6270

Elko

Reno

Las Vegas

N e v a d a
U t a h

C a l i f o r n i a

WATER TABLE MAP
(LOW)

-SHOWING-
PROPOSED TAHOE SOUTH

EVENT CENTER
55 HIGHWAY 50
STATELINE, NV

FILE:

Fig 2 - Water Table Map

3/30/2018

TITLE:

DWS001
JOB NO.:

FIGURE 2

DATE:

R:\Projects\GIS Data\DWS\001\Fig 5 - Water Table Map.mxd

0.0012 ft/ft Approximate Horizontal
Hydraulic Gradient

4560 Groundwater Contour

Groundwater Monitoring Well
Groundwater Elevation (famsl)

!A

MW-2
5065.2

Legend

"«

Property Boundary

SB1
5062 Soil Boring Location

Groundwater Elevation (famsl)

Hig
hw

ay
 50

 

 La
ke 

Tah
oe

 Bl
vd

Lake Pkwy

MONTBLEU
RESORT

±

0 150

Feet

Project Limits

Building Footprint



!A

!A

!A !A
!A

!A
!A!A!A

!A

!A
!A

!A!A

!A
!A!A

!A!A

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"«

"« 0.1047 ft/ft

0.0747 ft/ft

MW-7
MW-20

MW-4
6308.95

MW-10

MW-2
MW-1

MW-22

MW-8
MW-15
6304.13

MW-3
6305.2

MW-16

MW-6
6304.44

MW-5
6307.25

MW-21

MW-18
6304.7

MW-16
MW-17

MW-19
MW-13

SB1
6272.56

SB3
6288.56

SB2
6266.56

B-01
6278.06

B-02
6298.06

B-03
6325.56

B-04
6319.06

B-05

B-06

B-07

B-08
6288.56

B-09
6289.56

B-10

B-11
6269.56

6320

631563106305630062956290628562806275

62
80

62
75

Elko

Reno

Las Vegas

N e v a d a
U t a h

C a l i f o r n i a

WATER TABLE MAP
(HIGH)

-SHOWING-
PROPOSED TAHOE SOUTH

EVENT CENTER
55 HIGHWAY 50
STATELINE, NV

FILE:

Fig 3 - Water Table Map

3/30/2018

TITLE:

DWS001
JOB NO.:

FIGURE 3

DATE:

R:\Projects\GIS Data\DWS\001\Fig 6 - Water Table Map.mxd

0.0012 ft/ft Approximate Horizontal
Hydraulic Gradient

4560 Groundwater Contour

Groundwater Monitoring Well
Groundwater Elevation (famsl)

!A

MW-2
5065.2

Legend

"«

Property Boundary

SB1
5062 Soil Boring Location

Groundwater Elevation (famsl)

Hig
hw

ay
 50

 

 La
ke 

Tah
oe

 Bl
vd

Lake Pkwy

MONTBLEU
RESORT

±

0 150

Feet

Project Limits

Building Footprint





P a g e  | 6 
 

Welsh Hagen Associates  Phone (775) 853-7776 
250 S. Rock Blvd., Suite 118, Reno, NV 89502  Fax (775) 853-9191 
 

 
ATTACHMENT 1 
Test Pit Logs, Boring Logs and Grain Size Analysis 
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C—32 to 48 inches; strong brown (7.5YR 5/6) loamy coarse sand, strong brown (7.5YR 
4/6) moist; massive; hard, firm, nonsticky, nonplastic; very few medium and fine, 
and very few coarse roots; very few, very fine interstitial pores; very few, very thin, 
very patchy clay films bridging sand grains; 10% fine gravels; pH 6.0; clear 
smooth boundary. 

Cr—48 to 61 inches; pink (7.5YR 7/4) very coarse sand, brown (7.5YR 5/4) moist; 
variegated colors; massive structure; extremely hard, extremely firm, nonsticky; 
nonplastic; no roots; dominantly rotted grus from granodiorite; 30% fine gravels; 
pH 6.0. 

Field Classification: coarse-loamy, mixed, active, frigid Typic Humixerept 

Soil Pit 6 

Described by Roger Poff on October 23, 2017, from a backhoe pit in a paved parking lot. 
Simple west-facing 5 percent slope. Site has been graded one to two feet, then filled and 
paved. Soil is developed in reworked beach deposits over granodiorite. This is a well-
drained soil with no indicators of a seasonal water table from 0 to 59 inches. Soils were 
slightly moist to 12 inches, then moist to 59 inches at the time of description. Photos of 
Soil Pit 6 are on page 6 of Appendix 2. 

Pavement—3 to 0 inches asphalt pavement; abrupt smooth boundary. 

Ap1—0 to 7 inches; light yellowish brown (10YR 6/4) coarse sandy loam, dark 
yellowish brown (10YR 4/3) moist; massive (the result of compaction); extremely 
hard, extremely firm, slightly sticky; nonplastic; no roots; very few, very fine 
interstitial pores; 30% fine gravels, 30% ½ to 1 inch gravel; pH 7.5; abrupt smooth 
boundary. 

Ap2—7 to 12 inches; brownish yellow (10YR 6/6) heavy sandy loam, dark yellowish 
brown (10YR 4/4) moist; 10% faint 10YR 6/6 moist mottles; weak medium angular 
blocky structure; very hard, very firm, slightly sticky, slightly plastic; no roots; 
common very fine interstitial pores; 15% fine gravels; 15% ½ to 2½ inch gravel; 
pH 7.5; clear smooth boundary. 

B—12 to 27 inches; brownish yellow (10YR 6/6) sandy loam, dark yellowish brown 
(10YR 4/6) moist; weak medium and fine angular blocky structure; slightly hard, 
friable, slightly sticky; nonplastic; no roots; common very fine interstitial pores; 
15% fine gravels; 20% ½ to 2½ inch gravel; pH 7.5; gradual smooth boundary. 
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BC—27 to 44 inches; yellowish brown (10YR 5/4) heavy loamy sand, dark yellowish 
brown (10YR 4/4) moist; 10% faint, medium 10YR 5/8 mottles; very weak coarse 
subangular blocky structure; soft, very friable, nonsticky, nonplastic; no roots; 15% 
small krotovinas; common fine interstitial pores; 10% fine gravels; 5% ½ to 2½ 
inch gravel; pH 7.0; gradual smooth boundary. 

C1—44 to 53 inches; brownish yellow (10YR 6/6) sandy loam, dark yellowish brown 
(10YR 4/6) moist; 10% treads of Fe-stained sand; very weak, very coarse 
subangular blocky structure; soft, friable, slightly sticky, nonplastic; common fine 
interstitial pores; no roots; 10% small krotovinas; 15% fine gravels; 2% ½ to 2½ 
inch gravel; pH 6.5; clear smooth boundary. 

C2—53 to 59 inches; yellow (10YR 7/6) light sandy loam, yellowish brown (10YR 5/6) 
moist; single grain; soft, friable, nonsticky, nonplastic; many fine and very fine 
interstitial pores; no roots; 5% small krotovinas; 15% fine gravels; 2% ½ to 2½ 
inch gravel; pH 6.5. Dominantly highly weathered (grus) granodiorite with 20% 
biotite mica and 50% Fe-stained sand grains. 

Field Classification: coarse-loamy, mixed, active, frigid Typic Humixerept. 

Mountain Parcel Soil Pits 
Soil Pit M10: coarse loamy, mixed, active, frigid Typic Humixerept 

Soil Pit M12: sandy, mixed, frigid Oxyaquic Humixerept 

Cabin Parcel Soil Pits 
Soil Pit 2: coarse loamy, mixed, active, frigid Typic Humixerept 

Soil Pit 9: coarse-loamy, mixed, superactive, frigid Ultic Haploxeralf 
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ATTACHMENT 2 
Dewatering and Monitoring Well Design 

 

 
 








