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Falling Head Permeability Test #1

Boring B-4 (19 ft.)

Time (min) Drop (It.) Drop (em.)
1 0 0 Km = 3.1416 x 0 In !::L. km = permeability (em)

2 0 0 1'(I"t,) H, D = intake diameter (em)

3 0.05 1.524 12 = 30 min = 1800 sec

4 0.05 1.524 = 3.1416 x 7.62 em In 579 em t1 =1min=60sec

5 0.05 1.524 11 (1800 sec· 60 sec) 576 em H, = piezometer head

6 0.05 1.524 for t = 11 (em)

7 0.05 1.524 = 23.99 em x 0.0053 H2 = piezometer head

8 0.05 1.524 19,140 sec for t =12 (em)

9 0.05 1.524

10 0.05 1.524 = 0.0013 em/sec x 0.0053
15 0.07 2.1336

20 0.08 2.4384 = 6.8 x 10-6 em/sec

25 0.08 2.4384

30 0.1 3.048

L:/Jim/Projecl Files/BeUeayre/Perm Test #l.xls



Falling Head Permeability Test #2

Boring B-4 (34 ft.)

, V.VI 0.3048 km= 3.1416 x 0 In th km = permeability (em)

2 0.02 0.6096 11(12 -1,) H, o = intake diameter (em)

3 0.02 0.6096 12 = 30 min = 1800 sec

4 0.02 0.6096 = 3.1416 x 7.62 em In 1036.0 em I, = 1 min = 60 sec

5 0.03 0.9144 11 (1800 sec - 60 sec) 1034.8 em H, = piezometer head

6 0.03 0.9144 for I = I, (em)

7 0.03 0.9144 = 23.99 em x 0.0012 H2 = piezometer head

8 0.04 1.2192 19,140 sec for t = 12 (em)

9 0.04 1.2192

10 0.04 1.2192 = 0.0013 em/sec x 0.0012

15 0.04 1.2192

20 0.04 1.2192 = 1.5 x 10-6 em/sec

25 0.05 1.524

30 0.05 1.524

Time (min) Drop (ft.) Drop (em.)
• n'H

L:/Jim/Project Files/Belleayre/Perm Test #2.xls



Falling Head Permeability Test #3

Boring B-7 (12.5 ft.)

Time (min) Drop (ft.) Drop (em.)
1 0.03 0.9144

2 0.03 0.9144

3 0.04 1.2192

4 0.05 1.524

5 0.06 1.8288

6 0.07 2.1336

7 0.07 2.1336

8 0.08 2.4384

9 0.08 2.4384

10 0.09 2.7432

15 0.12 3.6576

20 0.14 4.2672

25 0.19 5.7912

30 0.21 6.4008

UJlm/Project Files/Belleayre/Perm Test #3.xls

km = 3.1416xD In .!:::h
11(12 .11) H2

= 3.1416 x 7.62 em
11 (1800 sec· 60 sec)

= 23.99 em x 0.0146

19.140 sec

= 0.0013 em/sec x 0.0146

= 1.9 x 10's em/sec

In 380.1 em

374.6 em

km = permeability (em)

0= intake diameter (em)

t2 = 30 min = 1800 sec
1,= 1 min=60sec

H1 = piezometer head

for t = t1 (em)

H2 = piezometer head

for I = 12 (em)
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REPORT OF TESTING
Natural Water Content

A8TM D 2216

Eastern New York Office

PO Box 2199

Ballston Spa, NY 12020

Phone: (518) 899-7491

FAX: (518) 899-7496

Project: Subsurface Investigation
Bel1eayre UMP

Client: NYS Dept. of Environmental Conservation

Date: September 18, 2008

SJB No: AD-08-051

Test Pit/Boring No. Sample No Depth (ft) Natural Water Content (%)

TP-1 8-1 6-7' 7.6

8-2 11-12' 4.6

TP-2 8-1 6-7' 7.6

8-2 9.5-10.5' 6.4

TP-3 8-1 6-7' 6.6

8-2 11-12' 7.2
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Laboratory Test RepOli

~O·l~BOFA1Pc JFFlCE. -,
5167 South PaJ1l.Avellue

HamblJf9, NY 14075

Phone: (716) 649-8110
Fax: (716) 649-8051

PROJECT: BeUeayre Mountain - Proposed Pond

CLIE:'IT: ,,-VS Department of Environmental Conservation

DATE: October 28, 2008 PROJECT NO,: AD-OS-6S1
REPORT NO,: LTR-J
Page I of2

SAMPLE INFORMATION:
Sample No. BT-08-977 was collected from the project site, and received at SJB Services. Inc
Buffalo Office on September 22, 2008. Sample is described as a composite sample ofmaterial
from TP-l to TP-3.

ASTMD-42Z: Particle SI,e Allalysls ofSoils

Sieve Perc:e'lt
Size Passing

4" 100.0
r 96.S
2" 90.3
I" 89.6

W' 75.3
Yz" 71.8
3/8" 68.4
\1.." 62.9
#4 59.5

#10 54.5
#20 46.7
#40 41.2
#100 23.7
#200 17.0

PERCENT COMPONENTS
GRAVEL SA.'W SILT CLAY

37.0 % 42.5 % 12.3 % 4.7 %

I I

, ,

Albany, NY
(518) 899-7491

Cortland, NY
(607) 758-7182

Rochester. NY
(585) 359-2730
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NO. 338OFAlP. 3F~ICE,
5167 South Park AVenue

Hamburg, NY 14075

Phone: (716)649-8110
Fax: (716) 649-8051

PROJECT: BeUeayre Mountain - Proposed Pond

CLlENT: i'\)rS Department of Environm~ntal Conservation
I

DATE: October 28, 2008 PROJECT NO.: AD-08-05!

REPORT NO,: LTR-!
Page 2 oC2

ASTMD-698-01: Laboratory Compaction Characteristics o/Soil Using

Method C Standard Effort

Maximum Dry Density; 129.0 per
Optimum Moisture: , 9.2 %

ASTMD-5084: Measuremcmt ojHydraulic Conductivity ofSatuJ'uted Porolls Material

Using a Flexible Wall Permeameter

Coefficient of Permeability: 7.25 x 10's em/sec (95% compaction at 9.2 %moistilfe)

I

ASTMD-3080: Direct Shear test a/SoUs Under Consolidated Drained Conditions

Results Pending

SIB Sen'ices. Ilic. '

~:Y
Laborator}'l\'Jnnager

Albany. NY
(518) 899-7491

Cortland, NY
(607) 75B-7182

Rochester. NY
(585) 359-2730
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Particle Size Distribution Report
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Remarks
SAMPLE NUMBER: BT-08-977

Soil Description

COMPOSITE SAMPLE
TP-I TO TP·]

Coefficients
D60 4.99
D15= 0.0312
Cc= 0.87

Classification
AASHTOo

% CLAY

4.7

0.001

Plo

D50= 1.21
DlO= 0.0107

0.01

12.3
%SILT

Atterberq Limits
LL-

!
j ,

: : :

i i
,
i,

0.1

DS5::: 29.\
030= 0.215
Cu=467.65

PLo

useso

42.5

1
GRAIN SIZE - mm

'Y. SAND

,
,

,
,

Ii
,

,

!
,

, :,
, ,

10

'Y. GRAVEL.

J7.0

SPEC." PASS?

PERCENT (X=NO)

100.0
96.5
90J
89.6
&1.6
75.3
7!.B
68.4
62.9
59.5
s·n
46.7
41.2
23.7
17.0

PERCENT
FINER

,, ,
,.-

, ,

: I
100

SIEVE:

SIZE
4 ill.
3 in.,
~ lIl

LS in.
1 in.

.75 in.
,5 in.

.375 if1

.25 in.
#4

#10
#20
#40

#100
#200

I 3.5

.
(no ,p<:cificaliIJU provided)

Sample No.: 08-977 Source of Sample: TP·l TO TF-3
LocatIon: COMPOSITE SAMPLE

Date: 10124/08
Elev./Depth:

Client: NYS DEPT OF ENY. CONSERVATION

Project: BELLEAYRE MOUNTAlN - PROPOSED PONDSJB
SERVICES. INC. Proiect No: AD·08·051 Plate
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COMPACTION TEST REPORT
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2.5 5.0 7.5 10.0 12.5 15.0 17.5
Water contenl, %

Test specification: ASTM D 698-02 Procedure C Standard
Oversize correction armlied to each noint

Elevl Classification Nat.

Depth uses MSHTO Moist.
Sp.G. LL PI

%> %<
3/4 in. No.200

1.75 24.7 17.0

ROCK CORRECTED TeST RESULTS MATERIAL DESCRIPTION

Maximum dly density = 129.0 pef

Optimum moisture::::: 9.2 %

COMPOSITE Si,MPLE
TP·l TO TP·3

ProJer:t No. AD-08-051 Client: NYS DEPT OF ENV. CONSERVATION

Project: BELLEAYRE MOUNTAIN - PROPOSED POND
Remarks:

Sk\fPLE NUMBER: BT-Oll-977

• LocatIon: COMPOSITE S!u\1PLE

COMPACTION TEST REPORT

SJB SERVICES. INC. Plate
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PERMEABILIlY TEST REPORT
TEST DATA: SAMPLE DATA:
Specimen He i gh, (em): 11 . 61 Sample Identification: COilAPOSITE: SA~A?!-~

Specirnlil n Diameter (em) : 10. 15 TP-l TO TP-;3
Dcy Un it W~iQht (pet) : 122.':' Vi suol Description; cOli'posn.:: SAMPLE
r.loisture 8efor~ Te3t c-) , 9. 1 TP-1 TO TP-3
Noi:stur~ After TI!:~t C"), 9.7 R.morks: ASTM 024..:54

.~t..n N....m~er: 1 • 2 ,
ee: I I Fressur& Cps i): 95.0 ~oximum Dry Oensity (pet); 129.0

Optimum Moisture Content ("), 9.2

Sot. Pressure (ps i ) : 60.0 'ST"(D696)
oiff. Head CPS i); 2.3 Percent Compact ion: 94.9:1:

Pi'rmeometer typl!!:

Perm. (crr:!!";ec): 7 .2~ " 10··S Scn:pJe type: ..e-molded

TIME - t (sec)
D 25 5D 75 100

0

~

'J 0.2u
~

>u, 0.'

w
~

3 1\
0 0.6
>
~
0 1'-'~

~ 0.8

1
~

v , , IO~-4,
""- 8 • 10--5
0
U 6 x 10~-5~ I I
"
I ~ " 10'"-5

~
H
~

H Z x 10--5m

~
~
~

W
~ 1 • lO-~

0 5 10 15 20
AVERAGE HYDi"'.AULIC GRADIENT - dH/L (em/em)

Pioject: BELI_EAYRE MOUNTAIN - PROPOSED POND Proje¢t No. : AD-OS-051

Locat ion: Pi Ie No. ; BT-05-977
D;Jte: 10/24/08 Lob No. : 8T-08-977

PERM~LITY
Tested by: pg

TEST REPORT
Ctlec:ked by: pg

SJB SERVICES. INC. Test; CV - Constant volure
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GeoTesting
express
• subsIdiary 01 Geocom;J Corporation

Client: $)8 Services, Inc.

Project Name: BeJleayre Mountain - Proposed Pond

Project Location: Highmount. NY

GTX #: 8627
Start Date: 10/31/08 Tested By: ""End Date: 11/04/08 Checked By: on'
501110: BT-08-9n (TP-l toTP-J)

SoD Description: Moist, olive gray silt with gravel

Direct Shear Test Series by ASTM D 3080

5011 Preparation: Target Compaction: 122.6 pcr at 9.2% moisture content (values provided by client).

Compaction Characteristics: Maximum Dry Density --- pcf

Optimum Moisture Content --- %

Compaction Test Method ---
Test Equipment: Top box e:o 12 in x 12 in; Bottom box '= 16 In x 12 in; Load cells and LVDTs connected to

data acquisition system for shear force, I'IOrmalload and horizontal displacement readings;

surface area'" 144 In2

Maximum Particle Size Used, In: 1.5 Horizontal Displacement, In/min: 0.02

SoU Height, In: , Test Condition: inundated

Gap Between Boxes, In: 1

Par<lmeter Point 1 Point 2 Point 3 Point 4 Point 5 Point 6

Initial Moisture Content, % 9.3 9.3 9.3 --- --- ---
Initial Dry Density. pet 122 122 122 - --- ---
Percent Compaction, % - - --- --- --- ---
Nanna! Compressive stress, psi 10 20 '0 - --- ---
Peak Shear Stress, psi 7.1 14 2. --- --- ---
Post Peak Shear Stress. psi --- --- - --- --- ---
Flnal MoIsture Content, % 11.9 11.4 10.6 --- --- ---
Notes: Peak Friction Angle: 35 degrees

Peak Cohesion: 0_' psi

Post Peak Friction Angle: --- degrees

Post Peak Cohesion: --- psi

Figure a. Shear Force vs. Horizontal Displacement Figure b. Shear Stress vs. Normal Stress

1--'"'' -20pll -~"'I I -PelIk _ strus I
5000 .0 .· · ··4<)00 .... ....... · ·- Vi 30 ••••• ' _____ , •• _ •••_ • ___ J _____

" · ~· · . ·~3000 - - -'- - -. - -' .... -~ - .... .. · · ·· . . • · ,

" · , g 20· · , -... ',' ......... ...... ~ .. _--
" · ~ ·~

2000 -... ···-r----- "'/: • · ,
~ •
~ · '"

.· 10 - - ...,.. -_ ........ _._-~-----
1000 V- - - - - - - - ·, , . · · · ,

0 0
0 1 2 , 4 0 10 20 '0 40 50

Displacement. Inches Nonna! Stress, psi

Oles: IIlIlS8 I86UllS applY Only 0 ne samp~ lOS/eo Klf InO SPec! Cloot COOOIIION. lost Pl'OClKlures emp,u1" accep eo '1'1 USlI)I pracliCB ana trle IOOlcatQll
Isst method. GeoTesling ExpI'llSl has no specifIC klloY.4lxlge as 10 eooditiOlling, origIn. MlIT\plng procadure Of ntffided use allhe mete~llI. Values lor rohe>iGf1 <Vl~

IMclion angle ~etoonined Irom besl·fit straight line to Iht data for the spedfic test eondlllQn,. AclullJ 5trength parameters may vary and shoold be dlllorminod by an
engin_ for S~ll-spedfJc eomfltlons.
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Tnformation Regarding Soils Report



GEOTECHNICAL REPORT LIMITATIONS

Empire Geo-Services, Inc. (Empire) has endeavored to meet the generally accepted standard of care for the
services completed, and in doing so is obliged to advise the geotechnical report user of our report limitations.
Empire believes that providing information about the report preparation and limitations is essential to help the
user reduce geotechnical-related delays, cost over-runs, and other problems that can develop during the design
and construction process. Empire would be pleased to answer any questions regarding the following limitations
and use of our report to assist the user in assessing risks and planning for site development and construction.

PROJECT SPECIFIC FACTORS: The conclusions and recommendations provided in our geotechnical
report were prepared bascd on project specific factors described in the report, such as size, loading, and intended
use of structures; general configuration of structures, roadways, and parking lots; existing and proposed site
grading; and any other pertinent project infonnation. Changes to the project details may alter the factors
considered in development of the report conclusions and recollunendations. Accordingly, Empire cannot accept
responsibility for problems which may develop if we are I/ot consulted regarding any changes to fhe project
specific factors thal were assumed during the report preparation.

SUBSURFACE CONDITIONS: The site exploration investigated subsurface conditions only at discrete test
locations. Empire has used judgement to infer subsurface conditions between the discrete test locations, and on
this basis the conclusions and recommendations in our geotechnical report were developed. It should be
understood that the overall subsurface conditions inferred by Empire may vary from those revealed during
construction, and these variations may impact on the assumptions made in developing the rcport conclusions and
recommendations. For this reason, Empire should be retained during construction to confirm that conditions
are as expected, and to refine our conclusions alld recommendations in the event that conditions are
encountered that were I/ot disclosed during the site exploration program,

USE OF GEOTECHNICAL REPORT: Unless indicated otherwise, our geotechnical report has been
prepared for the use of our client for specific application to the site and project conditions described in the
report. Without consulting with Empire, our geotechnical report should not be applied by any party to other
sites or for any uses other than those originally intended.

CHANGES IN SITE CONDITIONS: Surface and subsurface conditions are subject to change at a project site
subsequent to preparation of the geotechnical report. Changes may include, but are not limited to, floods,
earthquakes, groundwater fluctuations, and construction activities at the site and/or adjoining properties. Empire
should be informed of allY such changes to determine if additional investigative alld/or evaluation work is
warranted.

MISINTERPRETATION OF REPORT: The conclusions and recommendations contained in our
geoteclmical report are subject to misinterpretation. To limit this pOSSibility. Empire should review project plans
and specifications relative to geotechnical issues to confirm thai the recommendations contained ill our report
have been properly interpreted and applied.

Subsurface exploration logs and other report data are also subject to misinterpretation by others If they are
separated from the geotechnical report. This often occurs when copies of logs are given to contractors during
the bid preparation process. To minimize the potential for misinterpretation, the subsurface logs should not be
separated frolll our geotechnical report alld the use ofexcerpted or incomplete portiolls ofthe report should be
avoided.

OTHER LIMITAnONS: Geotechnical engineering is less exact than other design disciplines, as it is based
partly on judgement and opinion. For this reason, our geoteclmical report may include clauses that identity the
limits of Empire's responsibility, or that may describe other limitations specific to a project. These clauses are
intended to help all parties recognize their responsibilities and to assist them in assessing risks and decision
making. Empire would be pleased to discuss these clauses and to answer any questions that may arise.





Appendix C Belleayre Watershed MRLC Data



B.Il.1 r. PMF W.t.,..h.d MRLC Curve Number Conversion
acres eN ~ CN I total A
0.00 100.00 0.00 Drainage area for the PMF walerlhed.' .......", 0." 80.00 0.03 used in Incremenlal dellgn flood calculationl

nlil RelklenUal 0.00 ".00 0.00
nli CommerciaV Industrial 6.23 ".00 0."

Ii P.sturelH. ,... 19.00 0.11
• Row • 26.91 85.00 '09
1 Qthef Gralsel 5.12 19.00 0.31
IE ..n Forelt 18.46 13.00 1.23
• Mlqd IIOrelt 331.15 71.50 21.68
10 Doc UI Forest 702.32 70.00 45.01
11 Wood Wellands 0.00 71.00 0.00
12 Erne nl Wellands 0.00 74.00 0.00
13 Barren Qua • Stri Gravel Mines 0.00 81.00 0.00
14 Blrren Rock Sand 0.00 89.00 0.00

Transitional. Clearcut 0.00 81.00 0.00
Unlccounted 0.00 "

Total Acres 1092.18 71.01 Averaoe CN

MRLC Analysis I 30 sq. melers oer i~el Weighted Curve Number (CNl Analvsls
% 01'0111 NRCS Curve ". (CN)

MRLC values In lhe U pl~els in pi~els in lotal In elch hydric group In 81Ch Hydric group
aSlociated NRCS Cover a area b area so melers in% acre• eN A • e D A B e D

0 0 " 0'" 0.0 100.0 1 Water ... '" '00" 0" '00 '00 '00 '00

••11 ...."".,
, 0 , O".~ 0.' 80.0 2 1/2 Icre 25%im MOU 0" 0" '00" 0" .. 70 60 "nslt Residential 0 0 · 0'" 0.0 ".0 3 1/8 acre 85%im rviou ... 0"

,..,.
0" 77 ., 00 92

nSii CommerciaV Industrial " 0 " " •., ".0 3 85"1l.im Moo. 0" 0" 100" 0" ., 92 .. "Ii PlsturelHI 1 0 1 0'" ,.• 79.0 Fair 0" 0"
,..,.

0" .. ., 19 ..
• Row 12' 0 ", '" 26.' 81i.0 sir. Row ood 0" ... '00" 0" ., ,. " ..
1 Qlher GrISseS 23 0 , 0'" 5.1 79.0 Fair Palks lawns otf 0" ... '00" ... .. ., 19 ..

E ,...n Forelt " 0 6: '" 18.5 73.0 woods Fair w/bller&brush 0" ... '00" ... 30 60 13 19- relt '06' • .... ,.,. 331.1 71.5 between 8 and 10 ." ... '00" ... 33 57.5 11.11 78
10 OKId ous Forelt ".. • -\158 ..... 702.3 70.0 woods Good wlliller&brulh ... ... 100" ... 30 " 70 77

~ellandS • • · 0'" ••• 71.0
_. ... ... 100" ." .. .. 77 .3

12 E nl Wellands • • • ... 0.0 74.0 ·0 " ace lawn ood ... ... ,..,. ." 39 ., " 60
1361JT8n Quar .s~vel Mines • • • .... ••• 81.0 'm rvioul Dirt ... ." '00" ." 72 92 "

.,
14 Billen Roell Sand • • · .% 0.0 81.0 'm rvlOlJs ravel ... ." ,..,. ." 16 .5 ., 91

Transillonal. Clearcul • • • ... ••• 81.0 •• Fair Herbaceoul ml~ ." ." '00" ." 30 71 ., .,
Unaccountad to.d Ult for anal Iii • "' '. .% ••• "'

Total I~el Count 4911,0 100% 1092.2
sq. meters 4421012
Sq miles 1.71



Belle. re Snowm.kln Pond Watershed MRLC Curve Number Conversion

•
acres CN x CN I total A
0.00 100.00 0.00 Drainage area for lhe InOWlTlaking pooo

2 Low sil Residential 0.00 80.00 0.00 Excluding the area of the pond Itself
nli Relldenlial 0.00 90.00 0.00
nil Commerdal/lOOustrial 0.00 ".00 0.00

5 p.sture/H. 0.00 79.00 0.00
• Row 0 0.44 85.00 1.31
7 Olher Gtasse. 0.00 79.00 0.00
IE n Forelt 0.00 73.00 0.00

I'MlHdkti relt '.00 71.50 4.95
10 OK OUI For,,! 26.47 70.00 64.07
11 Wood WeIlIOO. 0.00 77.00 0.00
12 Erne ntWellands 0.00 74.00 0.00
13 B.rren Quar . Strl IGravel Mines 0.00 87.00 0.00
14 B.rren Rock, Sand 0.00 89.00 0.00

Transitional Clearcut 0.00 81,00 0.00
Unaccounted 0,00 ",

Total Acres 28.91 70.34 Averaae eN

MRLC Analysis I 30 sq. meters per oixel Weighted Curve Number (eN) Analysis
% 01 10111 NRCS Curve "I (CN)

MRLC values in the U pixels in pixels in total In .,ch hydric group In each Hydric group
associated NRCS Cover a area b area sa meters In% acrel CN A B C 0 A B C 0

0 0 0 .... 0.0 100.0 1 Water 0% 0% 100% .... '00 '00 100 100
How lslt Residential 0 0 .... 0.0 80.0 2 112 acre 25%lm ., 0% 0% 100% 0% .. 70 80 "nslt Residential 0 0 0 0% 0.0 90.0 3 1/8 acre 65%im ., 0% 0% ,- 0% 77 " 90 92

nsit Commerclal/lndustrial 0 0 .... 0.0 ".0 3 85%1m rvious 0% 0% ,- 0% " 92 " "II PlilurelH. 0 0 0% 0.0 79.0 Fair 0% 0% ,- 0% .. " 79 ...- 0 , 0 , '" 0.' 85.0 sIr. Row ood 0% 0% ,- 0% " 76 " ••7 Olher Grasses 0 0 .... 0.0 79.0 Fair Par1l.s lawnl 0% 0% ,- 0% •• •• 7' ..
•• n Forest 0 0 · .... 0.0 73.0 woods Fair wlhUer&bnJsh 0% 0% ,- 0% 30 80 73 7'.- relt • 0 • '" '.0 71.5 between 8 aOO 10 0% 0% .- 0% 33 57.5 71.ti . "10 DKkI ua Forest 111 0 "' 92"4 '6.5 70.0 woods Good wlliUer&brush 0% 0% '00% 0% 30 " 70 77
11 Wood WetlaOOs 0 0 · 0% 0.0 77.0 woods oar 0% 0% '00% 0% " " 77 .3
12 Erne nt Wellands 0 0 ... 0.0 74.0 . S ace lawn ood 0% 0% '00% 0% 3. " " 80
13 Blrren Qua ,Stn Gravel Mines 0 0 0 '" 0.0 87.0 1m rvlous Dirt 0% 0% 100% 0% 72 " " "14 Blrren Rock. Sand 0 0 0% 0.0 89.0 1m rviou. ravel 0% 0% '00% 0% 7. " " 91

Transitional, Cleareut 0 0 0% 0.0 81.0 •• Fair Hertlaceoul mix 0% 0% 100% 0% 30 " " "Unaccountld to Id Ult for Inll III 0 "'
, 0% 0.0 "'

Total Dixel Count 130.0 100% 28.9

I~q. meters 117038
Sq miles 0.045



BeU•• r. Snowm.kln Pond W.tereh.d MRLC Curve Number ConversIon

II ."" CN x CN I total A
10.23 100.00 99.98 Pond.rea as a curve number of 100

2low sit Resklenlial 0.00 80.00 000 Exduding land drainage area for HMS model
nslt ResklenU.' 0.00 90.00 0.00
nslt Commerd.U Industrial 0.00 ".00 0.00

15 PuturelH. 0.00 19.00 0.00
6 Row • 0.00 85.00 0.00
1 Other Grasses 0.00 19.00 0.00

" n For.lt 0.00 73.00 0.00
IIIxed Por.lt 0.00 11.150 0.00

10 Declcl UI For.lt 0.00 70.00 0.00
11 Wood Wetlands 0.00 11.00 0.00
12 Emer nt ~ncIs 0.00 7'.00 0.00
13 B.rren Qua ,Slrl Gravel Mines 0.00 81.00 0.00
1. B'rren Rock Sand 0.00 89.00 0.00

Transitional Clearcut 0.00 81.00 0.00
Un.ttounted 0.00 "'

Total Acres 10.23 100.00 Averaoe CN

MRLC Analysis I 30 SQ. melers per Dixel Weighted Curve Number (CN Analvsls
% of loll, NRCS Curve "I (CN)

MRLC values In the U pixels in pixels in total In e.th hydric group In 81ch Hydric group
associated NRCS Cover a area b area so meters in'll. .crel CN A 6 C 0 A 6 C 0.. 0 .. 100% 10.2 100.0 1 Water "" "" '00% "" 100 '00 '00 '00
••11 R.."ooll,' 0 0 0 " 0.0 ".0 2 1/2 aae 25%101 Nioo 0% "" '00% "" " 70 .. "nslt Residential 0 0 . 0% 0.0 ".0 J 1/8 acr. 65%101 Nioo "" "" '00% "" 77 " 00 02

nsn CommerclaU Industrial 0 0 ..' 0.0 ".0 3 85%lm MOO' "" "" '00% "" 89 02 .. 95
15 P.lture/H. 0 0 "" 0.0 79.0 Fair "" "" '00% "" .. 60 70 ..
6 Row Cr 0 0 "" 0.0 815.0 str. Row ood "" "" '00% "" '7 76 " 60
7 Other Grasses 0 0 0% 0.0 79.0 Fair Parll;, lawns otf "" "" '00% "" .. 60 70 ..
• o Fore.t 0 0 0% 0.0 73.0 woods Fair wflitter&brulh "" "" '00% 0% J6 60 7J 70..... r••t 0 0 0 "" 0.0 71.5 between 8 and 10 "" "" '00% 0% 33 51.5 7U 76

10 Declcl u. Fo....t 0 0 0 .. 0.0 10.0 woods Good wniller&brush "" "" '00% 0% 30 " 70 77
11 Wood Wetlands 0 0 0 ... 0.0 77.0 wood' , "" "" '00% 0% " .. 77 63
12 Erne tnt Wetlands 0 0 00'0 0.0 1'.0 '0 " aOlllawn ood "" "" ,- 0% 39 61 " 60
13 BI~ Qua • Str; Gravel Mines ° ° 0% 0.0 87.0 'm rvious Dirl "" 0% '00% 0% 72 62 67 89
14 Blrren Rock Sand 0 ° 0% 0.0 89.0 'm rvlOlJS r.vel "" 0% '00% 0% 76 " 89 "Transltion.l. Clearcut ° ° .- 0.0 81.0 ., F.ir Herb.ceous mix 0% 0% '00% 0% 30 71 61 89
Un.ccouol.d to .d u.t for .0.1 III 0 "' ". 0% 0.0 ",

Total alxet Count 46.0 100% 10.2
sq. meters 41418
Sq miles 0.016



Belleayre Snowmaking Pond Watershed Time of Concentration

Sheet Flow

Surface Description woods w/brush
Manning's n (Table 3-1) 0.4
Flow Length (ft) 100
Two Year Rainfall (in) 3.5
Land Slope 0.1
Tl 0.180

Shallow Concentrated Flow

PavedlUnpaved U
Length 1780
Start Elevation 2028
End Elevation 1920
Watercourse Slope 0.061
Average Velocity (Fig 3·1) 4
Tt 0.124 0.124

Channel Flow

Cross- Sectional Flow Area none
Wetted Perimeter
Hydraulic Radius
Channel Slope
Manning's Roughness
Channel Velocity
Flow Length
Tl 0.000

Tc Total Time of Concentration, hr 0.30
SCS Lag Time, hr 0.18



Belleayre PMF Drainage Area Time of Concentration

Sheet Flow

Surface Description
Manning's n (Table 3·1) 0.4
Flow length (tt) 150
Two Year Rainfall (in) 3.3
land Slope 0.093
Tt 0.263 0.263

Shallow Concentrated Flow

Paved/Unpaved U
Length 4855
Start Elevation 3401
End Elevation 2275
Watercourse Slope 0.232
Average Velocity (Fig 3·1) 7.8
Tt 0.173 0.173

Channel Flow
Reach 1 Reach 2 Reach 3

Cross· Sectional Flow Area 10 10 10
Wetted Perimeter 9 9 9
Hydraulic Radius 1.11 1.11 1.11
Start Elevation 2275 2105 1865
End Elevation 2105 1865 1610
Flow length 1400 2465 3910
Channel Slope 0.12 0.10 0.07
Manning's Roughness 0.035 0.035 0035
Channel Velocity 159 14.3 11.7
Tt 0.166 0024 0.048 0093

Tc Total Time of Concentration, hr 0.602
SCS LaQ Time, hr 0.361
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Rainfall Duration, Hours Location
f-----~0.--1----,6,....----r="'12"""~="24="'T-1---,4""8 -,---=7""2- 42 08' 74 31'

01 25.3 28.7 315 1 35 I 36.2 42.0 74.5

PMP Depth-Duration for <10 Sq. Mi Watershed@Belleayre

I~Series1 I

o
o 10 20 30 40 50 60 70 80

Duration (Hours)

All precip falls within the A Isohyet
Ratio of 5 to 60 min, Fig 36 0.337

Ratio of 15 to 60 min, Fig 37 0.53
Ratio of 30 to 60 min, Fig 38 0.762

Ratio of 1hr to 6hr, Fig 40 0.567



Area Rainfall Duration, Hours
sq mi 0 1 6 12 24

10 0 14.3 253 28.7 31.5

PMP Depth-Duration Including 1 Hr Precip
for <10 Sq. Mi Watershed@Belleayre

to Calculate 5/15/30 Min. Precip. from Smooth Curve
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Area Rainfall Duration, Hours
sq mi 0 0.083 I 0.25 0.5 1 I 6 12 24 I

10 0 4.8 I 7.6 I 10.9 I 14.3 I 25.3 28.7 I 31.5 I

PMP Depth-Duration Including 1 Hr Precip
for <10 Sq. Mi Watershed@Belleayre

to Calculate 5/15/30 Min. Precip. from Figs. 36-38
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10 snmi area PMS Calculation
Incrmnt.

Time PMP Precin sten#
6 25.3 25.3 1
12 28.7 3A 2
18 30A 1.7 3
24 315 1.1 4
30 32.5 1.0 5
36 33.4 0.9 6
42 34.3 0.9 7
48 35.0 0.7 8
54 35.5 0.5 9
60 35.8 0.3 10
66 36.0 0.2 11
72 36.2 0.2 12

Tem oral Distribution of PMP - Fia 7 from HMR 52
121 11 10 9 7 6 5 3 1 2 41 8

0.21 02 0.3 0.5 0.9 0.9 1 1.7 253 3A[ 1.11 0.7

** No adjustment for storm orientation or basin-avg precip
since drainage area is <10 sq. miles

Probable Maximum Storm Distribution

30

25

20~

c--.c 15 IClPMPI-Co
CIl
c 10

5

0 ~ ~ ,.., 0 0 = -
1 2 3 4 5 6 7 8 9 10 11 12

6-Hr Time Increment

1·6 hr Rainfall values from smoothed
curve usinn Fin 36-38 data points Other precipitation values are determined by dividing

iT 2 3 4 5 6 the respective 6-hour increment by 6
14.31 17.7 204 22 24 25 to get an hourly precipitation value.

Incremental 6-hr Preci itation
14.31 3AI 2.7 2 1.7 1.2





SNOWMAKING POND PROPOSED DAM AND BROAD CREST WEIR

Proposed Weir Crest EI. 1926.5
Stage Head@ C for Effective Flow over

Spillway Broad Crest L Spillway
(It) (It) Weir (It) ·(cls)

1926.5 0.0
1927.0 0.5 2.6 14.8 13.6
1927.5 1.0 2.6 14.6 36.0
1928.0 1.5 2.6 14.4 68.8
1928.5 20 2.6 14.2 104.4

Flow over spillway: Q=Cl(H)"312. where L=L'-2(NKp+Ka)H
From "Design of Small Dams", US Dept of Interior, 3rd ed" pg 365

Ka = 0.2 (abutment contraction coefficient)

Kp= 0 (pier contraction coefficient)
from Lindeburg's Civil Eng. Reference Manual, 9th Ed.

L· = 15

SNOWMAKING POND STAGE AND STORAGE

Stage Area Area Incremental Total
Storaae Storaae

It s (Ac) lAc) lAc)
1900 1 0.0 0 0
1902 19996 0.5 0.5 0.5
1904 43129 1.0 1.4 1.9
1906 86244 2.0 3.0 4.9
1908 155817 36 5.6 1004
1910 215497 4.9 8.5 190
1912 231525 5.3 10.3 29.2
1914 247716 5.7 11.0 40.2
1916 264064 6.1 11.7 52.0
1918 280571 6.4 12.5 64.5
1920 297235 6.8 13.3 77.7
1922 314058 7.2 14.0 91.8
1924 331040 7.6 14.8 106.6
1926 348182 8.0 15.6 122.2
1928 365483 8.4 16.4 136.6
1929 375582 8.6 17.0 155.6





Spillway Channel for Belleayre Snowmaking Pond
trapezoidal channel with sides sloped at 2H:1V

Base Width L 15
Manning's n 0.035

Channel Slope s 0.018
(Lindeberg Appendix A37)
First half of the new outlet channel

Channel Side Slope Channel Channel
Flow depth Angle a p , r"2/3 C Kd s"112 Q v

1ft' Id';9) 1(12) 1ft) 1ft) 1ft) Icfs) IIVsec)

0.25 26.57 3.87 16.1 0.240 0.387 42.45714 63.6 0.13 9 2.2
0.5 26.57 8.00 17.2 0.464 0.599 42.45714 203.6 0.13 27 3.4
1 26.57 17.00 19.5 0.873 0.913 42.45714 659.3 0.13 88 5.2

1.5 26.57 27.00 21.7 1.244 1.157 42.45714 1325.8 0.13 178 6.6
2 26.57 38.00 23.9 1.587 1.361 42.45714 2195.0 0,13 294 78

2.5 26.57 50.00 26.2 1.910 1.539 42.45714 3267.6 0,13 438 8.8

2.25*100yr NOM storm = 86cfs

VOc('se S,2Jl _
~C

Base Width L 5
Manning's n 0.035

Channel Slope s 0.018
(Lindeberg Appendix A37)
Second half of the new outlet channel

Channel Side Slope Channel Channel
Flow depth Angle a

I~'
, r"2/3 C Kd s"1/2 Q v

1ft, Id';"' Ift2' 1ft' 1ft' Icfs' (fUsee}

0.25 26.57 1.37 6.1 0.225 0.370 42.45714 21.6 0.13 3 2.1
0.5 26.57 3.00 7.2 0.415 0.556 42.45714 70.8 0,13 10 3.2
1 26.57 7.00 9.5 0.739 0.817 42.45714 242.9 0,13 33 4.7

1.5 26.57 12.00 11.7 1.025 1.017 42.45714 517.9 0.13 69 5.8
'1.7 26.57 14.28 12.6 1.133 1.087 42.45714 658.9 0.13 88 6,2

2 26.57 18.00 13.9 1.291 1.186 42.45714 905.9 0,13 122 6.8
2.25*100yr NOM storm = 8Befs

~c(s.<? (0 zJl-
~('G



Belleayre Snowmaking Pond
Drawdown Pipe Outlet Protection

Max outflow is 23 cfs based on HEC-HMS drawdown for a
12" dia pipe at EL 1900 and impoundment at EL 1926.5.

Based on weir flow, Q = 2.6 • wier width· depth of water1
.
5

From the rating table, 23 cfs is a depth of flow of 1.7'
Therefore the velocity = Q/A = 23cfs 14' * 1.7' = 3.4 ftlsec

The required stone size downstream of the weir is given by
the USBR 1984 Publication 'Hydraulic Design of Stilling Basins and Energy Dissipators'

v = 3.4 ftlsec requires a minimum stone diameter of 2", which is d15 of the stone.
Light stone fill d15 is about 5", which is sufficient to resist erosion.
Bed stone with 6" of #2 stone fill over 6" of C-33 concrete sand

Belieayre Snowmaking Pond
Spillway Weir Channel Outlet Protection

Max outflow is 86 cfs based on HEC-HMS storm day model
Peak impoundment elevation is 1928.2

Based on channel flow, the 5 foot wide portion is the controlling condition with the highest velocity.
From the channel rating table, 86 cfs is a velocity of 6.2 ftlsec

The required stone size downstream of the weir is given by
the USBR 1984 Publication 'Hydraulic Design of Stilling Basins and Energy Dissipators'

v = 3.4 ftlsec requires a minimum stone diameter of just under 5", which is d15 of the stone.
Light stone fill d15 is about 5", which is sufficient to resist erosion.
Bed stone with 6" of #2 stone fin over 6" of C-33 concrete sand



SIZE OF RIPRAP TO BE USED DOWNSTREAM FROM STILLING BASINS 209
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Belleayre Snowmaking Pond Filter Criteria

Use light stone fiJI downstream of the stilling basin based on the expected discharge velocity.
Layer thickness is 18", d85-12", d15-05"

For light stone bedding, the required d8S is no Jess than 1/5 of d15 of
light stone· use a stone bedding with d8S >= 1"

Use #2 Stone Fill as bedding for Fine Stone Fill
Layerthickness is 6", de5 -1", d15-.5"

Use ASTM C·33 fine aggregate for bedding #2 Stone Fill
Layer thickness is 6", de5 _.09", d15-.01"

SJB Sample TPl and TP3 material - bedding material design betw"een native soil & first filter layer:
Following the steps of example 26-3 from the National Engineering Handbook:

1) Sieve Size % Finer Regraded
1 100 Percent

3/4 100 Passing
1/2
3/8 68
1/4 63
#4 60 100
#10 55 92
#20 47 79
#40 41 69

#100 24 40
#200 17 29

3) 59.5% passing #4 -> adjustment factor is 100/84 = 1.6B
4) 29% passing #200 sieve, soif is category 3 from table 26-1
5) d15 max will be determined from table 26-2

= [(40-regraded % passing #200)/(40-15)1*[4*dB5-.7mm]+.7mm = 0.075 inches
6) Based on permeability, d15 min = 4" d15 base soil.

d15 min of 4*.003in. = .012 in. or .004 in (Table 26-3) -> use .012 inches
7) d15 min must be >= 1/5 d15 max = .075/5 = .015 in.
B) d10 max = d15max (step 7) 11.2 = .075/1.2 in. = .0625 in

d60 max = dl0 * 6 =6*.0625 =.375 in.
d60 min = d60 maxl5 = .075 in.

9) dl00 max = 3 in.
d5 min = .003 in.

10) dl0 min = d15 min 11.2 = .01 in.
d90 max from table 26-6 = 0.8 in.

ASTM C-33 concrete sand fits the range of permissible gradations for a filter over the existing soil.
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