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Nimous Cngineers
3710 Grant Dr., Suite. A + Reno, NV 89509

Mail: P.O. Box 10220 « Reno, NV 89510
(702) 689-8630 - Fax (702) 689-8614

November 4, 1996

Michael K. Buckley, P.E.

Federal Emergency Management Agency
Hazard Identification Branch

500 “C” Street SW

Washington, D.C. 20472

Dear Mr. Buckley,

This response is in reference to your letter dated October 18, 1996. In your letter you requested
Nimbus Engineers to provide more information to process a Request for Letter of Map Revision
(LOMR) for the Double Diamond Ranch, Phase 1. (FEMA Case Number 96-09-1083P) This
Addendum addresses and will clarify all questions and concerns contained in that letter.

The Appendix of this addendum is divided into sections that represent the question numbers
posed in your October 18th, 1996 “additional data” letter.

DISCUSSION
Item number:

1. The southernmost ( not easternmost) 30" RCP does inlet into the “A” Channel. The
other two 30” RCP’s at “H” 573+00 and “H” 583+00 have carrying capacities of only 25 cfs
each. These culverts were previously ignored because the average depth of flow downstream of
these culverts ranges between 0.13 and 0.23 feet. Supporting calculations and a work map
entitled “I-580 Channel ‘A’ Intersection Topo” is located in Section 1 of the Appendix. The X-
Zones created by these flows are now shown on the revised Proposed Annotated FIRM located in
Section 2 of the Appendix.

2. The A-Zone, shown on the Annotated FIRM, between the south property line and the
upstream end of Whites Creek Central Channel was a drafting error. Appendix E of our first
submittal contains a HEC-2 analysis run (FILE: 506phas].dat) that delineates this area as an X-
Zone. Appendix G (of the original submittal) contains a hydraulic work map entitled “Double
Diamond Ranch Flood Control Channels Hydraulic Work Map” that illustrates this delineation.



Section 2 of the Appendix of this Addendum contains the revised Proposed Annotated FIRM
with this area properly shaded and labeled.

3. Section 3 addresses the question of 3’ of freeboard between sections 10+35 and
18+20 on both sides of the “A” Channel. NFIP regulation Section 65.10 requires 3° or more of
freeboard on all levee systems, unless technical data is submitted to support a lower freeboard.
The following information is being submitted in support of allowing a lower than 3’ freeboard
for this area. The berms that are in place at the upstream end of the “A” Channel will contain the
maximum amount of flow that can reach the channel at that point. The culverts at [-580 will
convey at most 2600cfs to the “A” Channel before overtopping of the Zolezzi Lane berm. Once
ponding reaches an elevation of 4500, flow will overtop the Zolezzi Lane berm and flow
eastward down Zolezzi Lane. The HEC-2 output model located in Section 3 of the Appendix
represents the water surface elevations in the channel with 2600 cfs. This run shows that the
maximum flood will be contained with 2’ or more of freeboard with the exception of cross
section 10+35 which will be contained with 1.91” of freeboard. All stations will contain the 100-
year flow of 2020 cfs with more than 2’ of freeboard. In addition to there being a constraint to
the amount of flow that can get to the levees, the depth of flow against the berms is shallow.
Average depth against the levees ranges from 0.89° to 2.26”. Given the above information there
is no danger of the “A” Channel levees overtopping at any time. Additionally, in the ultimate -
development, fill will be placed behind the berm so that it will no longer function as a levee.

4. The reviewers’ descriptions of station locations were unclear in Item 4. All local
drainage information for the “A” Channel has been included in Section 4 of the Appendix
including the revised FEMA forms. Section 4 contains information to support the drainage
swale, 36” pipe and street sections that carry flows through the project to rock rip-rap structures
that inlet into the “BC” Channel. The flowline of the inlet structure is above the 100 year WSEL
at this point.

5. The officially adopted Maintenance and Operation Plan is included in Section 5 of the
Appendix of this Addendum.

6. The following information, submitted in support of item #6, is located in Section 6 of
the Appendix:
FEMA Form 2: Certification by Registered Professional Engineer and /or
Land Surveyor
Letter From SEA, Inc. to City of Reno dated August 14, 1996:
RE: Certification of Public Works Improvements Double
Diamond Channels Reno, Nevada stating that they (SEA,
Inc.) were the “project engineering” entity and have overseen
the construction, inspection and testing of the work completed
on this project.
Field Density Summary Sheets

7. The information provided on the detention basin in the August 1996 copy of this
Request for LOMR was for information only. With future improvements more information on
the detention basin will be provided.

N



Also Enclosed in this package is a letter of authorization to proceed with the review up to the
amount of $6500.00.

Sincerely,

Jel ‘V/’s/\.

Ralph M. Hogoboom, PE
Nimbus Engineers

RMH/tmm

cc: Thomas W. Smith, PE
Michael Baker, Jr., Inc.
3601 Eisenhower Ave, Ste. 100
Alexandria, VA 22304

Kraig Knudsen

Double Diamond Ranch, LLC.
601 W. Moana, Suite 1
Reno, NV 89509



Nimbus Cngineers

3710 Grant Dr., Suite A « Reno, NV 83509
Mail: P.O. Box 10220 - Reno, NV 83510
(702) 689-8630 - Fax (702) 689-8614

October 28, 1996

Michael K. Buckley

Federal Emergency Management Agericy
Hazard Identification Branch

500 “C” Street, SW

Washington, D.C. 20472

RE: FEMA Case # 96-09-1083P Notice to Proceed
Dear Mr. Buckley,

This letter is in response to your October 18, 1996 letter which in part requests Nimbus
Engineers to provide written authorization for FEMA to proceed with the review process of the
Double Diamond Ranch, Phase 1 LOMR (FEMA Case #96-09-1083P). Nimbus Engineers has
been authorized by Double Diamond Ranch, LLC to authorize FEMA to proceed with its review
of the above referenced project to the amount of $6500.

- Thank You,

@/[ Ny
Ralph M. Hogoboom, PE
Nimbus Engineers

RMH/tmm

'cc: Thomas W. Smith, P.E.
Michael Baker, JR. Inc.
3601 Eisenhower Ave, Ste. 100
Alexandria, VA 22304

Kraig Knudsen

Double Diamond Ranch, LLC.
601 W. Moana, Suite 1

Reno, NV 89509
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 22, 1996
"H" 583+00
30" x 193° RCP
JOB NO. 9508

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)......... P 2.50
FHWA Chart Number (1,2 OF 3).ceuu.ueueurnnnnnennn.. e 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)........ .. iiiiiiiiiiiiinannna. . 193.0
Culvert Slope (feet per foot)........cviiiiiienennnnannn . 0.0052
======s==s==s==z========s===s==s=======s======-=S=-=-=sS==s=============

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Qutlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (£t) (ft) (ft) (fps)
_h20 0 2.50 2.32 2.34 1.51 1.52 2.50 4.07
25.0 2.50 2.72 2.82 1.77 1.70 2.50 5.09
30.0 2.50 3.21 3.40 2.08 1.87 2.50 6.11
35.0 2.50 3.70 4.08 2.50 2.01 2.50 7.13
40.0 2.50 4.32 4.87 2.50 2.13 2.50 8.15
TzazsEnrssEzcEIsamsEEEomzsoscSScSccczessmsesssszsss s===s========

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

October 22, 1996
"H" 573+00
30" x 212‘ RCP
JOB NO. 9508

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feelt) ........iiiiuiniemieiianennnnnnannn 2.50
FHWA Chart Number (1,2 OF 3) ..unierneeneenennnnnnenn. F 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) .......i ittt iieiinnennnnnn 212.0
Culvert Slope (feet per foot)......c.uuiiineeunnnnnnnnn 0.0094

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Qutlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (Et) (ft) (fps)
__bzo 0 2.50 2.32 1.39 1.25 1.52 1.25 8.12
25.0 2.50 2.72 1.89 1.44 1.70 1.44 8.54
30.0 2.50 3.21 2.50 1.61 1.87 1.61 8.97
35.0 2.50 3.70 3.22 1.82 2.01 1.82 9.16
40.0 2.50 4.32 4.05 2.06 2.13 2.06 9.26
45.0 2.50 5.02 5.00 ; 2.50 2.23 2.50 9.17
50.0 2.50 5.80 6.05 2.50 2.30 2.50 10.19

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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Project 2 bu b’c l Q[ngg *DH‘/

) Project No."agkij
- Sheet No. | of 7
( Calculated by@__Date
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

\'F%'l 65-7 EE

CROSS SECTION PARAMETERS: FILENAME: 508RCP1A.SEC

No. of Cross Section Points: 7 vBed Slope:0.02400 Max Elev.: 95.00
Bank Stations.......... Left: 1000.0 Right....: 1172.0 Min Elev.: 94.30
Encroachment Stations..Left: Right....:

Manning-n Values..... S ..LOB: 0.040 CHANNEL..: 0.035 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 95.00 1900.00 2) 94.50 1028.00 3) 94.30 1045.00
4) 94.60 1071.00 S) 94.30 1109.00 €) 94.50 1120.00
7) 95.00 1172.00

COMPUTED PARAMETERS:
WSEL (ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

94 .58 25.0 1.8 0.83 0.035 1.0 101.3 14.1 101.3 94.56

NOTES:

Av@ depth= 0. 14
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project Dooble Diamond PH/
Project No. 4508

Sheet No. { of Z_
Calculated by@_Date

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

‘" 572400

CROSS SECTION PARAMETERS:

FILENAME: S08RCP1B.SEC

"No. of Cross Section Points:
Bank Stations.......... Left:
Encroachment Stations..Left:
Manning-n Values........ LOB:

8
1000.0

0.040

Bed Slope:0.01500 Max Elev.: 91.10
Right....: 1312.0 Min Elev.: 89.90
Right....:

CHANNEL..: 0.040 ROB..... : 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) . 91.00 1000.00 2) 89.90 1095.00 3) 90.00 1122.00
4) 91.00 1190.00 5) 91.10 1225.00 6) 91.00 1260.00
7) 90.10 1290.00 8) 91.00 1312.00

COMPUTED PARAMETERS:

WSEL(ft) Q(cfs) V(fps) Fr No. ne

ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

90.25 25.0 1.5 0.61 0.040

1.0 83.2 16.3 83.2 90.18

NOTES:

_Mu_depih 0.19'
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Project@(}ble Dlﬂ.n’d‘)ld p/’('/

Project No.

4206

Sheet No.__ |

Calculated by@_oate

UNIFORM FLOW COMPUTATIONS

2

LOCATION/DESCRIPTION:

"W e12100

CROSS SECTION PARAMETERS: FILENAME: S508RCP1C.SEC
No. of Cross Section Points: 13 Bed Slope:0.01500 Max Elev.: 86.00
Bank Stations.......... Left: 1000.0 Right....: 1385.0 Min Elev.: 85.20
Encroachment Stations..Left: Right....:

Manning-n Values....... LOB: 0.040 CHANNEL..: 0.040 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 86.00 1000.00 2) 85.70 1105.00 3) 85.60 1145.00
4) 85.50 1175.00 5) 85.40 1200.00 6) 85.60 1215.00
7) 85.70 1235.00 8) 85.50 1245.00 9) 85.80 1258.00

10) 85.60 1290.00 11) 85.20 1325.00 12) 85.30 1370.00

13) 86.00 1385.00

COMPUTED PARAMETERS:

WSEL (ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

85.51 25.0 1.3 0.59 0.040 1.0 114.7 18.5 114.7 85.44

NOTES:

hug depth= 016
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ProjectDQUrb(c 0{d'7‘6)7d PH‘/
Projeccv No. q506

Sheet No. 1

Calculated ,by@_bace

UNIFORM FLOW COMPUTATIONS

Z.

LOCATION/DESCRIPTION:

""" 513t0o

CROSS SECTION PARAMETERS:

FILENAME: S508RCP1D..SEC

No. of Cross Section Points: 12 Bed Slope:0.00200 Max Elev.: 80.30
Bank Stations.......... Left: 1000.0 Right....: 1390.0 Min Elev.: 78.90
Encroachment Stations..Left: Right....:

Manning-n Values........ LOB: 0.040 CHANNEL..: 0.040 ROB..... : 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 80.30 1000.00 2) 79.50 1078.00 3) 79.10 1150.00
4) 78.90 1175.00 5) 79.00 1200.00 6)  79.50 1235.00
7) 80.00 1252.00 8) 79.80 1282.00 9) 79.00 1310;00

10) 80.00 1340.00 11) 79.00 1370.00 12) 80.00 1390.00

COMPUTED PARAMETERS:

WSEL (ft) Q(cfs) V(fps) Fr No. ne

ALPHA TW(ft)

A(sf) WP(ft) CRWS(ft)

79.37 25.0 0.6 0.23 0.040

1.0 168.2

39.5 168.3

79.16

NOTES :

hig. depth = p 23"
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Project Dbub’e Dlﬁnwnd n‘)"[
Project No. 650&

Sheet No. ! of 2

Calculated by _(_ TZ}Q Date

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

(

'H' zeBtoo

CROSS SECTION PARAMETERS: FILENAME: SO08RCP2A.SEC
No. of Cross Section Points: 8 Bed Slope:0.02000 Max Elev.: 92.30
Bank Stations.......... Left: 1000.0 Right....: 1230.0 Min Elev.: 91.30
Encroachment Stations..Left: Right....:

Manning-n Values........ LOB: 0.040 CHANNEL..: '0.040 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev Sta.
1) 92.30 1000.00 2) 91.80 1015.00 3) 91.30 1045.00
4) 91.90 1095.00 5) 91.50 1128.00 6) 91.40 1142.00
7) 91.50 1175.00 8) 92.10 1230.00

COMPUTED PARAMETERS:

ALPHA TW(ft) A(sf)

WSEL (ft) Q(cfs) V(fps) Fr No. ne WP(ft) CRWS(ft)
91.62 25.0 1.5 0.67 0.040 1.0 114.9 17.0 115.0 91.58
NOTES:

Ma. dpth=0615"
\) [}
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Project

Project No. IS8,
/

€ [ ]Igmoi

Sheet No.

Calculated by_@nate

UNIFORM FLOW COMPUTATIONS

Z

LOCATION/DESCRIPTION:

"H" ezt

CROSS SECTION PARAMETERS:

FILENAME: S508RCP2B.SEC

No. of Cross Section Points: 12 Bed Slope:0.02500 Max Elev.: 88.00
Bank Stations.......... Left: 1000.0 Right....: 1425.0 Min Elev.: 86.90
Encroachment Stations..Left: Right....:

Manning-n Values........LOB: 0.040 CHANNEL..: 0.040 ROB..... H 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. ' Sta.
1) 88.00 1000.00 2) 87.30 1080.00 3) 86.90 1103.00
4) 87.40 1125.00 S) 87.80 1150.00 6) 87.70 1182.00
7) 87.60 1230.00 8) 87.70 1252.00 9) 87.50 1282.00

10) 87.40 1342.00 11) 1365.00 12) 88.00 1425.00

87.50

COMPUTED PARAMETERS:

WSEL (ft) Q(cfs) V(fps) Fr No. ne

ALPHA TW(ft)

A(sf) WP(ft) CRWS(ft)

87.38 ' 25.0 2.1 0.81 0.040

1.0 52.5

11.6 52.

S 87.34

NOTES:

Aug_dspth - 0.22/
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ProjectDDuldc Zzlg a'_ya’;d £H[
Project No. 4508
-

Sheet No. 1 of

Calculated bymbate

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

A a2 10e)

CROSS SECTION PARAMETERS:

FILENAME: S08RCP2C.SEC

No. of Cross Section Points: 15 Bed Slope:0.01800 Max Elev.: 85.10
Bank Stations...... ....Left: 1000.0 Right....: 1510.0 Min Elev.: 83.70
Encroachment Stations..Left: Right....:

Manning-n Values........ LOB:  0.040 CHANNEL..: 0.040 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. ' Sta. No. Elev. Sta.
1) 85.00 1000.00 2) 84.50 1035.00 3) 84.10 1062.00
4) 84.30 1095.00 S) 84 .00 1120.00 6) 83.70 1180.00
7) 84.00 1230.00 8) 84.30 1280.00 9) 84.50 1315.00

10) 85.00 1340.00 11) 85.10 1360.00 12) 85.00 1385.00

13) 84.50 1415.00 14) 84 .80 1450.00 15) 85.00 1510.00

COMPUTED PARAMETERS:

WSEL(ft) Q(cfs) V(fps). Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

25.0 1.4 0.64 0.040 1.0 112.0 17.4 112.0 83.96

( 94.01

NOTES:

Aua
J

dephh= 0.1
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projectoole Diameond PH1

Project No. 0"50&

Sheet No. I of 2

Calculated by@__Date
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

'H" zp2tn

CROSS SECTION PARAMETERS: FILENAME: 508RCP2D.SEC
No. of Cross Section Points: 11 Bed Slope:0.01500 Max Elev.: 81.00
Bank Stations.......... Left: 1000.0 Right....: 1450.0 Min Elev.: 79.70
Encroachment Stations..Left: Right....:

Manning-n Values........ LOB: 0.040 CHANNEL..: 0.040 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 81.00 1000.00 2) 80.70 1040.00 3) 80.20 1100.00
4) 80.00 1130.00 5) 79.70 1170.00 6) 80.00 1230.00
7) 79.80 1280.00 8) 80.90 1322.00 9) 80.60 1380.00

10) 81.00 1420.00 11) 81.00 1450.00

COMPUTED PARAMETERS:
WSEL (ft) Q(cfs) V(fps) Fr No. ne ALPHA - TW(ft) A(sf) WP(ft) CRWS(ft)

80.00 25.0 1.2 0.57 0.040 1.0 158.0 21.0 158.0 79.95

NOTES:

Avg dupth= 015
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L

DATE:  10-96 _ Nimbus Engineers }
{ (Ll o aaoaove | 3710 Grant Dr. ._
}  REVISIONS: g\ Reno NV. 89509
-' : (702)889-8630 __
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Jos L/Z@O P)

Nimous Cngineers N or
3710 Grant Dr., Suite A - Reno, NV 89509 @ / / &
Mall: P.O. Box 10220 - Reno, NV 89510 ~ CALCULATED BY, \_/l(/ DATE Jﬁl 722/

(702) 689-8630 FAX (702) 689-8614

CHECKED BY DATE

SCALE
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BOX CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

January 11, 1995
So. Meadows
5 x 4 x 377" RCB

@ "H"

563+63

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Span (Width of Opening) (feet).................. 5.00
Culvert Rise (Height of Opening) (feet)................. 4.00
FHWA Chart Number (8,9,10,11,12 O0r 13) ... ittt eeeenn. 9
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning~s Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet) ...... .t ieeeeennnenns 377.0
Culvert Slope (feet per foOOL) .. ... .ttt 0.0080
PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate '~ Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
170.0 2.00 5.43 3.51 2.61 3.30 2.61 13.03
170.0 3.30 5.43 3.51 2.61 3.30 2.61 13.03
200.0 3.30 6.29 4.81 2.95 3.68 2.95 13.55
225.0 3.68 7.11 6.03 3.23 4.00 3.23 13.92
250.0 4.00 8.03 7.21 | 3.51 4.00 3.51 14.25
275.0 4.00 9.04 8.52 3.78 4.00 3.78 14.54
300.0 4.00 10.15 9.96 4.00 4.00 4.00 15.00

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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BOX CULVERT ANALTSIS
COMBUTATION OF CULVERT PERFORMANCE CURVE

October 21. 199¢
Triple 12 x 6 2 265
Box Culvert

§ “H° 561400 ig: 44970
ToK= e B
____________________ ”"&J_f_}f" 4’
PROGRAM INPUT DATA:
DESCRIBTION TALOR
Colvert Span (Width of Opening) (feet)........ooooiit. . 12.00
Culvert Rise (Height of Opening) (feet).........co.oentt §.00

FHYA Chart Humber (8,9.10,11,12 00 13} .. oo,
Scale Number on Chart {Type of Culvert Entramcel........
Manning“s Roughness Coefficient (m-valuel...............
Entrance Loss Coefficient of Culvert Opeminme............
Culvert Lemgth (feet). . iiieeiiiiiiiiiiiiiiiiiiiianns
Culvert Slope (feet per foob).ioiieeieeiiiiiiiniine

BROGRAY RESULTS: .
Flow Tailwater Headwater (ft) Hormal Critical Depth at  Outlet

Rate Depth Inlet  Outlet Depth  Depth Outlet Velocity
{efs) (ft) Control Control (£t} {ft} {fty  (fps)
100.0 §.00 2,00 5.06 1.18 1.29 §.00 1.39
200.90 §.00 3.17  5.23 L& 2.05 6.00 2.78
300.0 §.00 4.16 5.54 2.45 2.69 §.00 4.17
400.0 6.00 5.04 5.96 2.99 3.26 §.00 5.56
500.0 §.00 5.8 6.5 3.49 3.18 6.00 6.94
600.0 6.00 6.60 T.11 3.97 4.27 §.00 8.33
700.0 6.00 T7.33 T7.95 4.4 4.73 6.00 4.72
800.0 6.00 8.05 8.86 4.89 5.17 §.00 1111
900.0 §.00 8.87 9.88 §.33 5.59 §.00 12.50

£1000.0 §.00 9.78 11.03 5.76 6.00 §.00 13.89
1100.0 §.00 10.79 12.30 6.00 §.00 6.00 15.28

BOX CULVIRT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodsen & Assaciatas. Ime.. 7015 W. Tidwell, $107, Houston, TI 77092
{713) 995-8322. All Richts Reserved. '
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The following HEC-2 output file (508AS-AZ.0OUT) checks
Qmax=2600cfs ( Q100=2060cfs). This Q is the maximum that can
flow through the culverts upstream of the A Channel before
overtopping of the Zolezzi Lane berm.



bR R R R R R A R e RS R

¥

*

*

HEC-2 WATER SURFACE PROFILES *

*

Version 4.6.2; May 1991 *

*

RUN DATE 230CT96 TIME 13:57:17 *

I R R R R R 22222

X X XXXXXXX ~ XXXXX XXXXX
X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X %
X X XXXXXXX  XXXXX XXXXXXX

230CT96 13:57:17

THIS RUN EXECUTED 230CT96

LR R R R R AR Y

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

T1
T2
T3

Jl

J2

J3

NC
QT

R R R T Y

NIMBUS ENGINEERS
9508 DOUBLE DIAMOND AS-BUILT CHECK ' FILE: 508AS-A.DAT
WHITES CREEK CHANNEL A

ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL
0 2 0 0 -1 0 47

NPROF " IPLOT PREVS XSECV XSECH FN ALLDC IBW CHNIM
1 0 -1 -1

VARIABLE CODES FOR SUMMARY PRINTOUT

38 43 1 53 54 38 43
24 0 105 150

.04 .04 © o Lo4 1 .3
1 2600

THIS RUN WAS TAKEN FROM FILE WHITE-WC.DAT AND MODIFIED TO REFLECT AS-BUILT
CONDITIONS SHOWN IN DRAWINGS SUBMITTED TO NIMBUS BY SEA ON 7/16/96

SECNO 7912 IS THE MATCH LINE BETWEEN WHITES CREEK CHANNEL ‘A’ WETLANDS
AND THE BEGINNING OF WHITES CREEK CHANNEL 'B’. FLOW PASSES THROUGH
CRITICAL DEPTH AT THE TOP OF THE DROP STRUCTURE.

THIS RUN CHECKS Qmax = 2600 CFS. THIS REPRESENTS THE MAXIMUM Q THAT CAN
FLOW THROUGH THE CULVERTS UPSTREAM OF THE A CHANNEL BEFORE OVERTOPPING OF

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687
(916)

L R Y

FQ

ITRACE

15

23

R R R R R R R AR R R R Ry

*

*



X1

X1
GR
GR

X1
GR
GR
GR
GR

X1
GR
GR
GR
GR
GR

X1
GR
GR
GR
GR

X1
GR
GR
GR
GR

X1
GR
GR

X1
GR
GR

X1
GR
GR
GR

X1
GR
GR
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*PROF 1

"ICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
CCHV= .100 CEHV= .300
*SECNO 7912.000
3720 CRITICAL DEPTH ASSUMED
7912.000 1.87 45.87 45.87 47.00 46.79 .92
2600.0 .0 2600.0 .0 .0 338.1 .0
.00 .00 7.69 .00 .000 .040 .000
.019426 0. 0. 0. 0 13 0
FLOW DISTRIBUTION FOR SECNO=  7912.00 CWSEL= 45.87
STA= 1006. 1199.
PER Q= 100.0
AREA= 338.1
VEL= 7.7
DEPTH= 1.8
*SECNO 7800.000
3301 HV CHANGED MORE THAN HVINS .
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =
7800.000 3.79 47.79 46.17 .00 47.92 .13
. 2600.0 .0 2600.0 .0 .0 883.6 .0
.03 .00 2.94 .00 .000 .040 .000
.001605 272. 272. 272. 5 8 [
FLOW DISTRIBUTION FOR SECNO=  7800.00 CWSEL= 47.79
STA= 742. 1098.
PER Q= 100.0
AREA= 883.6
VEL= 2.9
DEPTH= 2.8
230CT96 13:57:17
SECNO DEPTH CWSEL " CRIWS WSELK EG HV
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT
*SECNO 7560.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =
7560.000 3.14 48.14 46.75 .00 48.18 .04
2600.0 ) 2600.0 .0 .0 1698.8 .0
.07 .00 1.53 .00 .000 .040 .000
.000773 430. 230. 380. 4 12 0
FLOW DISTRIBUTION FOR SECNO=  7560.00 CWSEL= 48.14

.00
.0
.000
.00

3.48

1.05
3.8
.000
.00

HL
VOL

CORAR

1.44

.25
10.6
.000
.00

.00 48.00
.0 48.00
44.00 1006.38
186.23  1192.62
.08 52.50
1.6 52.50
44.00 741.64
317.39 1059.02
PAGE 7
OLOSS L-BANK ELEV
TWA R-BANK ELEV
ELMIN SSTA
TOPWID ENDST
.01 52.50
4.9 52.50
45.00 379.57
941.56  1321.13



STA= 380. 1334.

PER Q= 100.0
AREA-  1698.8
. VEL= 1.5
JEPTH= 1.8

Y

*SECNO 7360.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50
7360.000 1.48 48.38 47.73 .00 48.47 .09 .27 .02 52.50
2600.0 .0 2600.0 .0 .0 1080.1 .0 17.0 9.0 52.50
.09 .00 2.41 .00 .000 040 .000 .000 46.90 519.48
.003051 200. 200. 200. 0 14 0 .00 849.66  1369.14
FLOW DISTRIBUTION FOR SECNO=  7360.00 CWSEL= 48.38
STA= 519. 1382. ’
PER Q= 100.0
AREA=  1080.1
VEL= 2.4
DEPTH= 1.3

*SECNO 7090.000

70%90.000 2.30 49.20 48.49 .00 49.32 .12 .84 .01 51.70
2600.0 .0 2600.0 .0 .0 942.5 .0 23.0 13.5 52.50
.12 .00 2.76 .00 .000 .040 .000 .000 46.90 734.19
.003427 255. 260. . 210. 2 8 0 .00 659.41 1393.59
230CT96 13:57:17 PAGE 8
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q . QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL ibc ICONT CORAR TOPWID ENDST
FLOW DISTRIBUTION FOR SECNO= 7090.00 CWSEL= 49.20
STA= 734. 1404.
PER Q= 100.0
AREA= 942.5
VEL= 2.8
DEPTH= 1.4

*SECNO 6810.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66
6810.000 2.50 50.50 50.01 .00 50.75 .25 1.39 .04 52.50
2600.0 .0 2600.0 .0 .0 651.1 .0 28.2 17.2 52.50
.14 .00 3.99 .00 .000 .040 .000 .000 T 48.00 817.20
.007859 290. 280. 315. 2. 15 0 .00 487.31 1304.51
TT.OW DISTRIBUTION FOR SECNO= 6810.00 CWSEL= 50.50
>TA= 817. 1311.
PER Q= 100.0
AREA= 651.1

VEL= 4.0



DEPTH=

1.3

*SECNO 6510.000

7 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.75
6510.000 2.85 51.85 50.76 .00 51.97 .12 1.20 .01 54.00
2600.0 .0 2600.0 .0 .0 953 .4 -0 33.5 20.6 52.30
.17 .00 2.73 .00 .000 .040 -000 .000 49.00 768.98
.002560 260. 290. 310. 1 19 0 .00 545.05 1314.03
FLOW DISTRIBUTION FOR SECNO= 6510.00 CWSEL= 51.85
STA= 769. 131s.
PER Q= 100.0
AREA= 953.4
VEL= 2.7
DEPTH= 1.7
230CT96 13:57:17
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL iDpc ICONT CORAR TOPWID ENDST
*SECNO 6230.000
6230.000 2.53 52.53 51.39 .00 52.64 .12 .68 .00 56.00
2600.0 .0 2600.0 .0 -0 952.5 .0 39.6 24.0 53.00
.19 .00 2.73 .00 .000 .040 .000 .000 50.00 897.23
.002277 300. 280. 350. 3 11 0 .00 497.83 1395.06
FLOW DISTRIBUTION FOR SECNO= 6230.00 CWSEL= 52.53
STA= 897. 1396.
PER Q= 100.0
AREA= 952.5
VEL= 2.7
DEPTH= 1.9
*SECNO 5930.000
5930.000 1.87 53.37 52.77 .00 53.46 .09 .82 .00 58.00
2600.0 .0 2600.0 .0 .0 1056.8 .0 46.1 28.7 55.00
.23 .00 2.46 .00 .000 .040 .000 .000 51.50 851.17
.003912 240. 280. 450. 1 8 0 .00 969.73 1820.90
FLOW DISTRIBUTION FOR SECNO= 5930.00 CWSEL= 53.37

STA= 851. 1825.
PER Q= 100.0
AREA= 1056.8
VEL= 2.5
DEPTH= 1.1

*SECNO 5750.000

.-65 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .57



5750.000 1.63 54 .43 54 .21 .00 54.63 .20 1.14 .03 59.00

2600.0 .0 2600.0 .0 .0 720.2 .0 49.8 32.5 59.00
.24 .00 3.61 .00 .000 .040 .000 .000 52.80 716.71
.011904 150. 180. 320. 1 19 0 .00 856.47  1588.91
230CT96 13:57:17 . PAGE 10
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL oLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDnc ICONT" CORAR TOPWID ENDST
FLOW DISTRIBUTION FOR SECNO=  5750.00 CWSEL= 54.43
STA= 717. 1610. :
PER Q= 100.0
AREA= 720.2
VEL= 3.6
DEPTH= .8

*SECNO 5550.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46
5550.000 1.88 56.88 56.41 .00 57.01 .13 2.37 .01 59.00
2600.0 .0 2600.0 -0 .0 893.1 .0 55.3 38.3 59.00
.27 .00 2.91 .00 .000 .040 .000 .000 55.00 472.23
.005614 150. 300. 320. 6 15 Q0 .00 834.79 1307.02
FLOW DISTRIBUTION FOR SECNO= 5550.00 CWSEL= 56.88
STA= 472. 1445.
PER Q= 100.0
AREA= 893.1
VEL= 2.9
DEPTH= 1.1

*SECNO 5050.000

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 61.50 ELREA= 63.00
5050.000 1.70 60.50 60.16 .00 60.64 .14 3.63 .00 61.50
2600.0 .0 2600.0 .0 .0 877.3 .0 65.9 50.0 63.00
.32 .00 2.96 .00 .000 .040 .000 .000 58.80 -258.31
.008905 300. 520. 320. 4 15 0 .00 1128.74 872.04
FLOW DISTRIBUTION FOR SECNO= 5050.00 CWSEL= 60.50
230CT96 13:57:17 PAGE 11
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN - ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDcC ICONT CORAR TOPWID ENDST



STA= -258. 1105.
PER Q= 100.0
AREA= 877.3
VEL= 3.0
DEPTH= .8

*SECNO 4750.000

3470 ENCROACHMENT STATIONS= 80.0 1105.0 TYPE
ELENCL= 65.00 ELENCR= 100000.00
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=
4750.000 1.88 63.38 63.21 .00
2600.0 .0 2600.0 .0 .0
.34 .00 3.39 .00 .000
.012227 450. 280. 250. 4
FLOW DISTRIBUTION FOR SECNO= 4750.00 CWSEL=
STA= 80. 110S.
PER Q= 100.0
AREA= 766.8
VEL= 3.4
DEPTH= .8
*SECNO 4450.000
3470 ENCROACHMENT STATIONS= 320.0 1427.0 TYPE
ENCL= 68.00 ELENCR= 100000.00
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=
4450.000 1.50 66.50 66.33 .00
2600.0 .0 2600.0 .0 .0
.36 .00 3.32 .00 .000
.012712 350. 250. 250. )
230CT96 13:57:17
SECNO DEPTH CWSEL CRIWS WSELK
Q QLOB QCH QROB ALOB
TIME VLOB VCH VROB XNL
SLOPE XLOBL XLCH XLOBR ITRIAL
FLOW DISTRIBUTION FOR SECNO= 4450.00 CWSEL=
STA= 320. 1427.
PER Q= 100.0
AREA= 782.3
VEL= 3.3
DEPTH= .7

*SECNO 4050.000

->01 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

= 1 TARGET=
65.00 ELREA=
63.55 -18
766.8 -0
.040 .000
S 0
63.38
= 1 TARGET=
68.00 ELREA=
66.67 .17
782.3 .0
.040 .000
13 [¢]
EG HV
ACH AROB
XNCH XNR
IDC ICONT
66.50

-80.000
100000.00
2.90 .01 65.00
71.2 56.9 100000.00
.000 61.50 80.00
.00 1021.93  1101.93
-320.000
100000.00
3.12 .00 68.00
75.6 63.0 100000.00
.000 65.00 320.00
.00  1106.00  1426.00
PAGE
HL OLOSS L-BANK ELEV
VoL TWA R-BANK ELEV
WTN ELMIN SSTA
CORAR TOPWID ENDST

12



3470 ENCROACHMENT STATIONS=

770.0

1095.0

2495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

+050.000 2.23
2600.0 .0
.37 .00
.016324 1950.

72.63
2600.0
6.75
250.

FLOW DISTRIBUTION FOR SECNO=

STA= 802. 1095.
PER Q= 100.0
AREA= 385.2
VEL= 6.8
DEPTH= 1.4
*SECNO 3950.000
3950.000 3.51
2600.0 .0
.38 .00
.008588 100.
230CT96 13:57:
SECNO DEPTH
Q QLOB
TIME VLOB
SLOPE XLOBL

73.91
2600.0
6.20
100.

17

CWSEL
QCH
VCH
XLCH

FLOW DISTRIBUTION FOR SECNO=

STA=
PER Q=
AREA=
VEL=
DEPTH=

1097

*SECNO 3700.

3302 WARNING:

. 1320.
100.0
419.3

6.2

2.0

000

3700.000 4.23
2600.0 -0
.39 .00
.004055 240.

75.53
2600.0
5.19
250.

FLOW DISTRIBUTION FOR SECNO=

STA= 1013. 1210.
PER Q= 100.0
AREA= 500.5
VEL= 5.2
DEPTH= 2.7

-sECNO 3400.000

3265 DIVIDED FLOW

72.63
.0
.00
250.

4050.00

73.54

.00
100.

CRIWS
QROB
VROB
XLOBR

3950.00

74.61
.0
.00
225.

3700.00

.00
.0
.000
0

CWSEL=

.00

.000

WSELK
ALOB
XNL
ITRIAL

CWSEL=

.00
.0
.000
3

CWSEL=

TYPE=

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

TARGET=

100000.00 ELREA=
73.34 .71
385.2 .0

.03s .000
14 0
72.63
74 .51 .60
419.3 .0
.035 .000
11 0
EG HV
ACH AROB
XNCH XNR
IDC ICONT
73.91
KRATIO =
75.95 .42
500.5 .0
.035 .000
11 0
75.53

10

1.

-770.000

0000.00

3.59
79.0
.000

.00

1.15
79.9
.000

.00

HL
VoL

CORAR

46

1.42
82.5
.000

.00

.16 100000.00
67.0 100000.00
70.40 802.33
277.22 1079.55
.01 79.20
67.6 78.50
70.40 1097.40
211.27 1308.67
PAGE 13
OLOSS L-BANK ELEV
TWA R-BANK ELEV
ELMIN SSTA

TOPWID ENDST
.02 77.90
68.7 79.20
71.30 1012.78
187.04 1159.82



3400.000 4.49 76.59
2600.0 507.7 2092.3
.41 2.89 4.21
.002178 300. 300.
FLOW DISTRIBUTION FOR SECNO=
STA= 894. 900. 988.
PER Q= .3 18.6
AREA= 5.1 162.0
VEL= 1.7 3.0
DEPTH= .8 1.8
230CT96 13:57:17
SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH
*SECNO 3150.000
3265 DIVIDED FLOW
3150.000 4.54 77.14
2600.0 344.2 2255.8
.43 2.32 4.51
.002514 240. 250.
‘FLOW DISTRIBUTION FOR SECNO=
STA= 812. 868. 910.
PER Q= .2 2.8
AREA= 7.2 37.3
VEL= .6 2.0
DEPTH= -1 .9
*SECNO 2500.000
3265 DIVIDED FLOW
2900.000 4.56 77.76
2600.0 162.7 2437.3
.44 2.16 4.80
.002784 240. 250.
FLOW DISTRIBUTION FOR SECNO=
STA= 844 . 852. 867.
PER Q= .6 1.2
AREA= 7.4 4.1
VEL= 2.1
DEPTH= .9
*SECNO 2600.000
2265 DIVIDED FLOW
2600.000 4.48 78.58
2600.0 330.9 2269.1

75.47

.00
285.

3400.00
996.

7

8.5 4
0
0

CRIWS
QROB
VROB
XLOBR

76.10
.0
.00
260.

3150.00

980.
9.9
97.2
2.6
1.4

76 .54

.00
260.

- 2900.00

948.

77.20

.00 76.84 .25 .87
175.6 497.5 .0 86.6
.035 .035 .000 .000
3 16 0 .00
CWSEL= 76.59
117s.
80.5
97.5
4.2
3.
WSELK EG HV HL
ALOB ACH AROB VOL
XNL XNCH XNR WTN
ITRIAL ipc ICONT CORAR
.00 77.43 .29 .58
148.1 499.7 .0 90.3
.035 .035 .000 000
2 15 0 .00
CWSEL= 77.14
991. 1175.
.4 86.8
6.5 499.7
1.5 4.5
.6 3.1
.00 78.10 .34 .66
75.2 507.5 .0 93.8
.035 .035 .000 .000
2 15 0 .00
CWSEL= 77.76
990. 996. 1175.
4.0 .3 93.7
44.7 4.2 507.5
2.3 1.7 4.8
1.1 ST 3.2
.00 78.87 .29 .76
92.3 512.7 .0 97.9

.02 77.60
70.3 79.70
72.10 893.63
262.44 1165.29
PAGE 14
OLOSS L-BANK ELEV
TWA R-BANK ELEV
ELMIN SSTA
TOPWID ENDST
.01 78.00
72.0 80.00
72.60 812.40
339.90 1165.46
.02 78.60
73.6 80.80
73.20 844 .01
244 .45 1165.05
.00 79.40
75.1 81.50



.46 3.59 4.43 .00
.002340 300. 300. 300.
230CT96 13:57:17

SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR
FLOW DISTRIBUTION FOR SECNO= 2600.00
STA= 954 . 968. 990. 998.
PER Q= 1.6 9.9 1.2
AREA= 17.8 62.3 12.2 5
VEL= 2.4 4.1 2.6
DEPTH= 1.3 2.8 1.5
*SECNO 2350.000
3265 DIVIDED FLOW
2350.000 4.00 79.20 77.86
2600.0 313.2 2286.8 .0
.48 2.47 4.39 .00
.002279 260. 260. 260.
W DISTRIBUTION FOR SECNO= 2350.00
STA= 794. 813. 908. 936.
PER Q= .0 1.0 .3
AREA= 1.9 28.6 8.4
VEL= .4 .9 .9
DEPTH= .1 .3 .3
*SECNO 2100.000
2100.000 3.98 79.78 78.49
2600.0 .0 2600.0 .0

.49 .00 4.95 .00

.002950 270. 250. 240.
FLOW DISTRIBUTION FOR SECNO= 2100.00
STA= 1005. 1180.

PER Q= 100.0
AREA= 524.9
VEL= 5.0
DEPTH= 3.2

1

230CTS6 13:57:17

SECNO DEPTH CWSEL CRIWS

Q QLOB QCH QROB

TIME VLOB VCH VROB

SLOPE XLOBL XLCH XLOBR
*SECNO 1980.000

87.3
12.7
4.4
3.2

2.4
24.9
2.5
.8

.035

WSELK
ALOB
XNL
ITRIAL

CWSEL=

117s.

.00
126.8
.035

CWSEL=

967.
5.4
37.5
3.7
2.5

.00

.000

CWSEL=

WSELK
ALOB

ITRIAL

.03s .000
19 0
EG HV
ACH AROB
XNCH XNR
IDC ICONT
78.58
79.48 .27
521.1 .0
.035 .000
14 0
79.20
982. 992.
2.6
20.5 S.
3.3 1.
2.1 .
80.16 .38
524.9 .0
.035 .000
14 0
79.78
EG HV
ACH AROB
XNCH XNR
IDC ICONT

.000
.00

HL
VoL

CORAR

.60
101.7
.000
.00

997.
88.0
521.1
4.4
3.2

.65

105.1
.000
. .00

HL
VOL
WTN
CORAR

74.10
204.87

OLOSS
TWA
ELMIN
TOPWID

.00

76 .8
75.20
354.41

1180.

.03
78.4
75.80
165.79

OLOsS
TWA
ELMIN
TOPWID

954 .23
1165.28

PAGE

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

80.
82.
794.
1167.

20
20
29
71

80.
83.10
1005.11
1170.90

70

PAGE

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

1s

16



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO
1980.000 5.16 80.16 77.79 .00 80.39 .23
2600.0 .0 2600.0 .0 .0 680.4
.50 .00 3.82 .00 .000 .035 .000
.001212 30. 120. 220. 2 19
FLOW DISTRIBUTION FOR SECNO= 1980.00 CWSEL= 80.16
STA= 1001. 1170.
PER Q= 100.0
AREA= 680.4
VEL= 3.8
DEPTH= 4.2
*SECNO 1930.000 .
1930.000 4.72 80.22 77.98 .00 80.45 .24
2600.0 .0 2600.0 .0 .0 663.8
.50 .00 3.92 .00 .000 .035 .000
.001304 1. 50. 80. 2 11
FLOW DISTRIBUTION FOR SECNO= 1930.00 CWSEL= 80.22
STA= 1000. 1170.
PER Q= 100.0
AREA= 663.8
VEL= 3.9
DEPTH= 4.1
CNO 1840.000
.840.000 4.53 80.33 78.42 .00 80.59 .25
2600.0 .0 2600.0 .0 .0 645.2
.51 .00 4.03 .00 .000 .035 .000
.001577 75. 90. 85. 1 11
230CT96 13:57:17
/ o .
SECNO DEPTH CWSEL - CRIWS \H§E&§> EG HV
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL pesle ICONT
FLOW DISTRIBUTION FOR SECNO= 1840.00 CWSEL= 80.33
STA= 1002. 1185.
PER Q= 100.0
AREA= 645.2
VEL= 4.0
DEPTH= 3.7
*SECNO 1820.000
3301 HV CHANGED MORE THAN HVINS
5 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
1820.000 2.38 82.38 82.38 .00 83.32 .94
2600.0 .0 2600.0 .0 .0 333.7 .0
.51 .00 7.79 .00 .000 .040 .000

.56

.22
106.7
.000
.00

.06
107.5
.000
.00

.13
108.8
.000
.00

HL
VOL
WTN
CORAR

.08
109.1
.000

.02
78.8
75.00
162.33

.00
79.0
75.50
160.75

.00
79.3
75.80
172.75

OLOSS
TWA
ELMIN

TOPWID

.21
79.4
80.00

80.40
83.10
1000.89
1163.22

80.40
83.50
1000.38
1161.12

81.70
83.90
1002.33
1175.08

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

84.20
85.00
1006.28

PAGE



.019404 30. 20. 20. o} 11 0 .00 180.17 1186.45

TT.OW DISTRIBUTION FOR SECNO= 1820.00 CWSEL= 82.38
< A= 1006. 1195.
PER Q= 100.0
AREA= 333.7
VEL= 7.8
DEPTH= 1.9

*SECNO 1565.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.65
1565.000 2.85 85.95 85.58 .00 86.13 .18 2.74 .08 87.30
2600.0 1139.7 1460.3 .0 352.9 416.7 .0 112.2 82.0 88.90
.53 3.23 3.50 .00 .040 .040 .000 .000 83.10 615.42
.007120 275. 240. 250. 6 8 0 .00 720.80 1379.47

230CT96 13:57:17 PAGE 18
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDc ICONT CORAR TOPWID ENDST
FLOW DISTRIBUTION FOR SECNO= 1565.00 CWSEL= 85.95
STA= 615. 642. 650. 661. 688. 718. 783. 879. 968. 985. 1389.
PER Q= 5.8 2.8 .7 2.3 4.9 8.9 16.7 . 1.2 56.2
AREA= 37.9 15.2 - 10.9 22.7 49.1 82.1 116.2 12.1 416 .7
VEL= 4.0 4.7 2 1.7 2.6 2.6 2.8 3.7 2.5 3.5
DEPTH= 1.4 1.9 .4 8 .8 .9 1.3 .7 1.2

*SECNO 1300.000

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1300.000 1.88 90.18 90.18 .00 90.73 .55 3.09 .11 91.00
2600.0 .0 2600.0 .0 .0 437.8 .0 115.8 85.3 92.30
.54 .00 5.94 .00 .000 .040 .000 .000 88.30 1095.59
.023074 200. 280. 290. 0 14 0 .00 404.99 1570.36
FLOW DISTRIBUTION FOR SECNO= 1300.00 CWSEL= 90.18
STA= 1096. 1578.
PER Q= 100.0
AREA= 437.8
VEL= 5.9
DEPTH= 1.1

*SECNO 1170.000



3265 DIVIDED FLOW

70 ENCROACHMENT STATIONS= 1230.0
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,
1170.000 2.07 92.57 92.35
2600.0 .0 2600.0 .0
.55 .00 4.94 .00
.012991 130. 130. 135.
230CT96 13:57:17
SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR
FLOW DISTRIBUTION FOR SECNO=  1170.00
STA= 1242. 1703.
PER Q= 100.0
AREA= 525.9
VEL= 4.9
DEPTH= 1.3

ZCNO 1035.000

3301 HV CHANGED MORE THAN HVINS

1035.000 3.99 93.99 93.73
2600.0 .0 2600.0 .0
.56 .00 7.95 .00
.014277 230. 135. 100.
FLOW DISTRIBUTION FOR SECNO= 1035.00
STA= 1480. 1620.
PER Q= 100.0
AREA= 326.9
VEL= 8.0
DEPTH= 2.4
230CT96 13:57:17

khkhk kol kk kAT kb kb bk h bk A hkrhkkkkkrhrk®

HEC-2 WATER SURFACE PROFILES

Tersion 4.6.2; May 1991

R s e e

1703.0

ELLEA=

.00

.000

WSELK
ALOB
XNL
ITRIAL

CWSEL=

.00
.0
.000

CWSEL=

TYPE=

TARGET=

95.70 ELREA=

92.95
525.9
.040
5

EG
ACH
XNCH
IDC

92.57

94.97
326.9
.040
17

93.99

.38
.0
.000

AROB
XNR
ICONT

.98

.000

-1230.000

100000.00

2.20
117.2
.000
.00

HL
VOL
WTN
CORAR

1.84
118.6
.000
.00

.02 95.70
86.6 100000.00 .
90.50 1242.09
416.13 16597.17
PAGE 19
OLOSS L-BANK ELEV
TWA R-BANK ELEV
ELMIN SSTA
TOPWID ENDST
.18 98.70
87.4 95.90
90.00 1480.28
135.56 1615.84
PAGE 20
THIS RUN EXECUTED 230CT96 13:57:19

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST



WHITES CREEK CHANNEL A

“"™MARY PRINTOUT

SECNO

* 7912.000
* 7800.000
* 7560.000
* 7360.000
7090.000

* 6810.000
* 6510.000
6230.000
5930.000

* 5750.000
* 5550.000
5050.000
4750.000
4450.000

* 4050.000
3950.000

* 3700.000
230CT96

SECNO
3400.000
3150.000
2900.000
2600.000
2350.000
2100.000

.1980.000
1930.000

1840.000

Q CWSEL
2600.00 45.87
2600.00 47.79
2600.00 48.14
2600.00 48.38
2600.00 >49.20
2600.00 50.50
2600.00 51.85
2600.00 52.53
2600.00 53.37
2600.00 54.43
2600.00 56.88
2600.00 60.50
2600.00 63.38
2600.00 66.50
2600.00 72.63
2600.00 73.91
2600.00 75.53

13:57:17

Q CWSEL
2600.00 76.59
2600.00 77.14
2600.00 77.76
2600.00 78 .58
2600.00 79.20
2600.00 79.78
2600.00 80.16 "
2600.00 80.22.

2600.00 80.33

SSTA

1006.38

741.64

379.57

519.48

734.19

817.20

768.98

897.23

851.17

716.71

472.23

-258.31

80.00

320.00

802.33

1097.40

1012.78

SSTA

893.63

812.40

844.01

954.23

794.29

1005.11

1000.89

1000.38

1002.33

ENDST

1192.62

1059.02

1321.13

1369.14

1393.59

1304.51

1314.03

1395.06

1820.90

1588.91

1307.02

872.04

1101.93

1426.00

1079.55

1308.67

1199.82

ENDST

1165.29

1165.46

1165.05

1165.28

1167.71

1170.90

1163.22

1161.12

1175.08

PAGE
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* 1820.000

* 1565.000

1300.000

1170.000

1035.000

230CT96

WHITES CREEK CHANNEL A

2600.
2600.
2600.
2600.

2600.

13:57:17

SUMMARY PRINTOUT

SECNO

* 7912.000
* 7800.000
* 7560.000
* 7360.000
7096.000

* 6810.000
6510.000
6230.000
5930.000

* 5750.000
* 5550.000
5050.000
4750.000
4450.000

* 4050.000
3950.000

* 3700.000
3400.000
3150.000
2900.000
2600.000
2350.000

2100.000

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

00
00
00
00

00

00
00
00
00
00
00
00
00
00
00
00
00
00
(Y]
00
00
00
00
00
00
00
00

00

82.38

85.95

90.18

92.57

93.99

CWSEL

45.87

47.79

48.14

48.38

49.20

50.50

51.85

52.53

53.37

54.43

56.88

60.50

63.38

66.50

72.63

73.91

75.53

76.59

77.14

77.76

78.58

79.20

79.78

1006.

615.

109s5.

1242.

1480.

28

42

59

0s

28

XLBEL

48.

52.

52.

52.

S1.

52.

54.

56.

58.

59.

59.

61.

65.

68.

100000.

79.

77.

77.

78.

78.

00

50

50

50

70

50

00

00

00

00

00

S0

00

00

00

20

90

60

00

60

79.40

80.

80.

20

70

1186.45
1379.47
1570.36
1697.17

1615.84

RBEL
48.00
52.50
52.50
52.50
52.50
52.50
52.30
53.00
55.00
59.00
59.00
63.00

100000.00
100000.00
100000.00

78.50

79.20

79.70

80.00

80.80

81.50

82.20

83.10

PAGE

22



* 1980.000

230CT96

SECNO
1930.000
1840.000
* 1820.000
* 1565.000
* 1300.000

1170.000

1035.000

230CT96

WHITES CREEK CHANNEL A

2600.

13:57:17

2600.

2600.

2600.

2600.

2600.

2600.

2600.

13:57:17°

00

00

00

00

00

00

00

00

SUMMARY PRINTOUT TABLE

SECNO

* 7912.000

* 7800.000

* 7560.000

* 7360.000

7090.000

* 6810.000

* 6510.000

6230.000

5930.000

* 5750.000

* 5550.000

5050.000

4750.000

4450.000

* 4050.000

3950.000

CWSEL

45.

47.

48.

48.

49.

S0.

51.

S2.

53.

54.

S6.

60.

63.

66.

72

73

87

79

14

38

20

50

85

S3

37

43

88

S0

38

50

.63

.91

80.16

CWSEL

80.22

80.33

82.38

85.95

90.18

92.57

93.99

105

HL

.25

.27

.84

.68

.82

80

.40

XLBEL

80

81.

84.

87.

91.

95.

98.

.40

70

20

30

00

70

OLOSs

.00

.08

.01

.02

.01

.04

.01

.00

.00

.03

.01

.00

.01

.00

.16

.01

83.10

RBEL

83.50

83.90

85.00

88.90

92.30

100000.00

95.90

TOPWID

186.23

317.39

941.56

849.66

659.41

487.31

545.05

497.83

969.73

856.47

834.79

1128.74

1021.93

1106.00

277.22

211.27

QLOB

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

QCH

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

2600.

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

QROB

.00

.00

.00

-00

.00

.00

.00

.00

.00

.00

)

.00

.00

.00

.00

.00

PAGE

PAGE

23

24



* 3700.

3400.

3150.

2900.

2600.

2350.

2100.

* 1980.

000

000

000

000

000

000

000

000

230CT96

SECNO

1930.

1840.

* 1820.

* 1565.

* 1300.

1170.

1035.

000

000

000

000

000

000

000

230CT96

75.53

76.59

77.14

77.76

78.58

79.20

79.78

80.16

13:57:17

CWSEL

80.22

80.33

82.38

85.95

90.18

92.57

93.99

13:57:17

WHITES CREEK CHANNEL A

.87

.58

.66

.76

.60

.65

.22

HL

.06

.13

.08

2.74

3.09

2.20

SUMMARY PRINTOUT TABLE 150

SECNO

* 7912.000
* 7800.000
* 7560.000
* 7360.000
7090.000

* 6810.000
* 6510.000
6230.000
5930.000

* 5750.000

XLCH

.00

272.00

230.00

200.00

260.00

280.00

290.00

280.00

280.00

180.00

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.02

.01

.02

.00

.00

.03

.02

OLOSS

.00

.00

.21

.08

.11

.02

.18

ELLC

.00

.00

-00

.00

.00

.00

.00

.00

.00

-00

187.04
262.44
339.90
244 .45
204 .87
354.41
165.79

162.33

TOPWID
160.75
172.75
180.17
720.80
é04‘99
416.13

135.56

ELMIN
44.00
44.00
45.00
46.90
46.90
48.00
49.00
50.00
51.50

52.80

.00

507.67

344.18

162.68

330.87

313.19

.00

.00

QLOB

.00

.00

.00

1139.74

.00

.00

.00

2600.00

2600.00

2600.00

2600.00

2600.00

2600.00

2600.00

2600.00

2600.00

2600.00

2600.00

2092.33

2255.82

2437.32

2269.13

2286.81

2600.00

2600.00

QCH

2600.00

2600.00

2600.00

1460.26

2600.00

2600.00

2600.00

CWSEL

45.87

47.79

48 .14

48.38

49.20

50.50

51.85

52.53

53.37

54 .43

.00

.00

.00

.00

.00

.00

.00

.00

QROB~

.00

.00

.00

.00

.00

-00

.00

CRIWS

45.87

46 .17

46 .75

47.73

48.49

50.01

50.76

51.39

52.77

54.21

EG

46.79

47.92

48.18

48.47

49.32

50.75

51.97

52.64

53.46

54.63

10*KS

194.

16

30.

34

78.

25.

22.

39.

119.

26

.05

.73

51

.27

60

77

12

04

VCH

7.69

2.73

2.46

PAGE

PAGE

AREA

338.

883

1698.

1080.

942.

651.

953

952.

1056.

720.

‘25

26

12

.64

82

06

48

10

.36

51

76

21

.01K

186.

648

93s5.

470.

444 .

293.

513.

544.

415.

238.

54

.90

11

75

16

29

89

93

71

30



* 5550.000 300.00 .00 .00 55.00 2600.00 56.88 56.41

5050.000 520.00 .00 .00 58.80 2600.00 60.50 60.16
4750.000 280.00 .00 .00 61.50 2600.00 63.38 63.21
4450.000 250.00 .00 .00 65.00 2600.00 66.50 66.33

* 4050.000 250.00 .00 .00 70.40 2600.00 72.63 72.63
3950.000 100.00 .00 .00 70.40 2600.00 73.91 73.54

* 3700.000 250.00 .00 .00 71.30 2600.00 75.53 74.61
3400.000 300.00 .00 .00 72.10 2600.00 76.59 75.47
3150.000 250.00 .00 .00 72.60 2600.00 77.14 76.10
2900.000 250.00 : .00 .00 73.20 2600.00 77.76 76.54
2600.000 300.00 .00 .00 74.10 2600.00 78.58 77.20
2350.000 260.00 .00 .00 75.20 2600.00 79.20 77.86
2100.000 250.00 .00 .00 75.80 2600.00 79.78 78.49

* 1980.000 120.00 .00 .00 75.00 2600.00 80.16 77.79

230CT96 13:57:17

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS
1930.000 50.00 .00 .00 75.50 2600.00 80.22 77.98
1840.000 90.00 .00 .00 75.80 2600.00. 80.33 78.42

* 1820.000 20.00 .00 .00 80.00 2600.00 82.38 82.38
* 1565.000 240.00 .00 .00 83.10 2600.00 85.95 85.58
* 1300.000 280.00 .00 .00 88.30 2600.00 90.18 90.18
1170.000 130.00 .00 .00 90.50 2600.00 92.57 92.35
1035.000 135.00 .00 .00 90.00 2600.00 93.99 93.73

230CT96 13:57:17

WHITES CREEK CHANNEL A

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
7912.000 2600.00 45.87 .00 .00 -1.13 186.23 .00

* 7800.000 2600.00 47.79 .00 1.92 .00 317.39 272.00

* 7560.000 2600.00 48.14 .00 .36 -00 941.56 230.00

57.01

60.64

63.55

66.67

73.34

74 .51

75.95

76 .84

77.43

78.10

78 .87

79.48

80.16

80.39

EG

80.45

80.59

83.32

86.13

90.73

92.95

94.97

56.

89.

122.

127.

163

85.

40.

21.

25.

27.

23.

22.

29.

12.

14

0s

27

12

.24

88

55

78

14

84

40

79

S0

12

10*KS

13.

15.

194.

71.

230.

129.

142.

04

77

04

20

74

91

77

893.06

877.33

766.76

385.15

419.33

500.52

673.07

647.76

582.65

604.98

647.86

524.89

680.44

PAGE 27

AREA

663.79

645.17

333.70

769.52

437.80

525.87

326.86

PAGE 28

347.

275.

235.

230.

203.

280.

408.

557.

518.

492.

537

544 .

478.

746.

02

53

13

60

50

56

30

12

S0

78

.48

65

67

68

.01K

719.

654 .

186.

308.

171.

228.

217

97

67

65

14

16

12

.60



7360.

7090.

6810.

6510.

6230.

5930.

5750.

5550.

5050.

4750.

4450.

4050.

3950.

3700.

3400.

3150.

2900.

2600.

2350.

2100.

1980.

000

000

000

000

000

000

000

Q00

000

000

000

000

000

000

000

000

000

000

000

000

000

230CT96

SECNO

1930.

1840.

1820.

1565.

1300

1170.

1035.

000

000

000

000

.000

000

000

230CT9s6

2600.00 48.38
2600.00 49.20
2600.00 50.50
2600.00 51.85
2600.00 52.53
2600.00 53.37
2600.00 54.43
2600.00 56.88
2600.00 60.50
2600.00 63.38
2600.00 66.50
2600.00 72.63
2600.00 73.91
2600.00 75.53
2600.00 76.59
2600.00 77.14
2600.00 77.76
2600.00 78.58
2600.00 79.20
2600.00 79.78
2600.00 80.16
13:57:17

Q CWSEL
2600.00 80.22
2600.00 80.33
2600.00 82.38
2600.00 85.95
2600.00 90.18
2600.00 92.57
2600.00 93.99
13:57:17

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DIFWSP

.00

.00

.00

.00

.00

.00

.00

.24

.82

.68

.84

.55

.62

.82

.62

.57

.39

DIFWSX

.05

.12

.00

.00

.00

-00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-00

DIFKWS

.00

.00

.00

.00

.00

.00

.00

849.66

659.41

487.31

545.05

497.83

969.73

856.47

834.79

1128.74

1021.93

1106.00

277.22

211.27

187.04

262.44

339.90

244 .45

204.87

354.41

165.79

162.33

TOPWID

160.75

172.75

180.17

720.80

404.99

416.13

135.56

200.00
260.00
280.00
290.00
280.00
280.00
180.00
300.00
520.00
280.00
250.00
250.00
100.00
250.00
300.00
250.00
250.00
300.00
260.00
250.00

120.00

XLCH

50.00

90.00

20.00

240.00

280.00

130.00

135.00

PAGE

PAGE

29

30



SUMMARY OF ERRORS AND SPECIAL NOTES

-aUTION
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING

CAUTION
CAUTION

WARNING
WARNING

CAUTION
CAUTION

WARNING

JTION
CAUTION

SECﬁO:
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

SECNO=

SECNO=
SECNO=

7912.

7800.

7560.

7360.

6810.

6510.

5750.

5550.

4050.
4050.

3700.

1980.

1820.
1820.

1565.

1300.
1300.

000

000

000

000

000

000

000

oo

000
000

000

000

000
000

000

000
Q00

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=

PROFILE=
PROFILE=

CRITICAL DEPTH ASSUMED

CONVEYANCE CHANGE OUTSIDE

CONVEYANCE

CONVEYANCE

CONVEYANCE

CONVEYANCE

CONVEYANCE

CONVEYANCE

CHANGE

CHANGE

CHANGE

CHANGE

CHANGE

CHANGE

OUTSIDE

OUTSIDE

OUTSIDE

OUTSIDE

OUTSIDE

OUTSIDE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE

CONVEYANCE CHANGE OUTSIDE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE
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Project @50(%

Project No.
Sheet No. 1

of 27
Calculated by Date_o|25 |96

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

"A' Ohannel  stabion (0425

CROSS SECTION PARAMETERS: FILENAME: 103Smax.SEC
No. of Cross Section Points: 13 Bed Slope:0.01500 Max Elev.: 98.70
Bank Stations.......... Left: 1000.0 Right....: 1620.0 Min Elev.: 90.00
Encroachment Stations..Left: Right....:

Manning-n Values........ LOB: 0.040 CHANNEL. .3 0.040 ROB..... : 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 98.70 1000.00 2) 96.90 1004.00 3) 95.00 1100.00
4) 97.00 1175.00 S) 95.00 1290.00 6) 94.00 1380.00
7) 96.00 1395.00 8) 94.00 1420.00 9) 96.00 1435.00

10) 94.00 1480.00 11) 90.00 1565.00 12) 91.30 1610.00

13) 95.90 1620.00

COMPUTED PARAMETERS:
WSEL (ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

95.90 6028.7 7.0 0.89 0.040 1.0 456.0 865.9 457.5 95.70

NOTES:
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Project %ﬁ

Project No.

Sheet No. | of 7

Calculated by * Date 10/25]/9 ¢
UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

A" Ohannel  Staten IHT70

CROSS SECTION PARAMETERS: FILENAME: 1170max.SEC
No. of Cross Section Points: 28 Bed Slope:0.01500 Max Elev.: 95.70
Bank Stations.......... Left: 1230.0 Right....: 1703.0 Min Elev.: 90.50
Encroachment Stations..Left: 1230.0 Right....:

Manning-n Values........ LOB: 0.040 CHANNEL..: 0.040 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 93.00 1210.00 2) 92.50 1225.00 3) 95.70 1230.00
4) 92.80 1240.00 S) 91.60 1251.00 6) 91.70 1272.00
7) 91.50 1295.00 8) 91.30 1320.00 9) 91.50 1355.00

10) 91.10 1380.00 11) $1.00 1400.00 12) 91.10 1415.00

13) 91.50 1438.00 14) 91.20 1455.00 15) 91.40 1485.00
16) 94.10 1502.00 17) 91.60 1515.00 18) 91.80 1525.00
19) 94.10 1540.00 20) 93.00 1545.00 ‘21) 92.00 1560.00

22) 91.00 1582.00 23) 90.50 1592.00 24) 90.70 1618.00

25) 91.00 1638.00 26) 91.00 1680.00 27) 91.20 1694.00

95.10 1703.00

COMPUTED PARAMETERS:
WSEL (ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

95.10 17628.0 10.6 0.99 0.040 1.0 470.9 1670.5 473.0 95.07

NOTES:
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Project No.
Sheet No. [ of 72

Calculated byCZn‘z Date [o{’g‘[ﬁ,

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

AU (hannel Station (3100

CROSS SECTION PARAMETERS: FILENAME: 1300max.SEC
No. of Cross Section Points: 25 Bed Slope:0.01600 Max Elev.: 92.30
Bank Stations.......... Left: 1148.0 Right....: 1578.0 Min Elev.: 88.30
Encroachment Stations..Left: 1148.0 Right....:

Manhing-n Values........ LOB: 0.040 CHANNEL..: 0.040 ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 91.00 1000.00 2) J;O.OO 1117.00 3) 91.45 1148.00
4) 89.80 1158.00 S) 89.40 1175.00 6) 88.50 1195.00
7) 89.00 1228.00 8) 88.60 1250.00 9) 89.10 1272.00

10) 88.80 1291.00 11) 88.80 1328.00 12) 89.00 1341.00

13) 89.00 1354.00 14) 89.00 1372.00 15) 89.10 1403.00

16) 91.60 1415.00 17) 90.00 1422.00 18) 89.20 1430.00

19) 90.00 1446.00 20) 92.20 1452.00 21) 90.00 1470.00

22) 89.00 1515.00 23) 88.30 1552.00 24) 88.70 1565.00

25) 92.30 1578.00

PUTED PARAMETERS:
WSEL (ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

91.45 7578.5 8.1 0.95 0.040 1.0 417.4 940.4 418.8 91.37

NOTES:
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Project
Project No. 4508
Sheet No. ] of Z-

Calculated by_@___Date lof251 5%

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

"A" Ohannel

Sahen  16t20

CROSS SECTION PARAMETERS:

FILENAME: 1820max.SEC

No. of Cross Section Points:
Bank Stations.......... Left:
Encroachment Stations..Left:

Manning-n Values........ LOB:

5 Bed Slope:0.03230 Max Elev.: 85.00

1000.0 Right....: 1195.0 Min Elev.: 80.00
Right....:
0.040 CHANNEL..: 0.04b ROB.....: 0.040

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 84.20 1000.00 2) 81.30 1010.00 3) 80.00 1110.00
4) 80.40 1180.00 5) 85.00 1195.00

COMPUTED PARAMETERS:

WSEL(ft) Q(cfs) V(fps) Fr No.

ne ALPHA TW(ft) A(sf) WP(ft) CRWS(ft)

84.20 10320.2 15.3 1.44 0.040 1.0 192.4 673.0 193.4 85.18

NOTES :
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S E A, INCORPORATED
‘CONSULTING ENGINEERS

950 INDUSTRIAL WAY
SPARKS, NEVADA 89431-6092
(702) 358-6931

FAX: 358-6954

SERVICES
- Civil Engineering
Structural Engineering

Surveying

Planning

Landscape Architecture
Geotechnical
Environmental

Consfruction Administration
Materials Testing. Inspection

/
N

RICHARD W. ARDEN, P.E., P.L.S.
President

RONALD D. BYRD, P.E.
Executive Vice President

JOE W. HOWARD, P.E.
Senior Vice President

HARRY R. ERICSON, P.L.S.
Senior Vice President

FRANKLIN G. ALVERSON, Ii, P.E.
Vice President

LARRY J. JOHNSON
Vice President

ARTHUR J. SPERBER
Vice President

REMO U. OSMETTI
Secretary-Treasurer

ASSOCIATES

TERRENCE TOBEY, S.E., P.E.
Principal Engineer

RANDAL L. WALTER, AICP
Principal Planner

Reno/Sparks, Nevada
Las Vegas, Nevada
Phoenix, Arizona

August 18, 1995
Project No. 2718-01-1

CAPITAL REALTY ADVISORS
2260 Douglas Boulevard, Suite 280
Roseville, California 95661

RE: SOUTH MEADOWS, WASHOE COUNTY, NEVADA

Gentlemen:

Presented herein are the results of our investigation of ground water depths
for the proposed drainage channel project to be located on the South Meadows
property, Washoe County, Nevada. The project is contained in portions of Sections
4, 9 and 16, Township 18 North, Range 20 East, M.D.M. The objectives of this
study were to determine general ground water conditions pertaining to design and
construction of the proposed drainage channels.

The area covered by this report is shown on Plate 1 - Plot Plan. Our
investigation included field exploration and measurement of equilibrium water
levels. Results of our field exploration and water level measurements are included
in this report and form the basis for all conclusions and recommendations.

Exploration

The South Meadows:site was explored in August, 1995 by excavation of a
series of 33 test pits using a John Deere 710 backhoe. Exploration was performed
specifically along the alignment of future drainage channels and the northeastern
detention basin. Locations of the test pits are shown on Plate 1. Bulk samples for
index testing were collected from the trench wall sides at specific depths in each soil
horizon. Test pit depths ranged from 6.5 to 10.5 feet.

Test pits were excavated to determine soil lithology, ground water depths and
ground water quality, as well as any subsurface anomalies which may be of
importance to construction. '

Three specific locations were concentrated on for exploration. Test pits 1
through 5 were excavated along the proposed drainage channel on the southwestern
edge of the site. Test pits 6 through 25 were explored along the proposed central

~ drainage channel located in the center of the property, running north-south. The

third location explored consists of test pits 26 through 33 at the northeastern corner
of the site in the main drainage channel paralleling South Meadows Parkway and
in the proposed detention basin (see Plate 1). :
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Test pits along the drainage channels were excavated at intervals ranging
from 200 to 600 feet. Where ground water was encountered and suspected to be
shallower than six feet, test pits were excavated at shorter intervals.

Soils found during exploration mainly consist of fine-grained clayey sands
and silty sands, with medium to high plastic sandy clays found in many locations.
These soils are commonly interbedded; with depths, horizontal extent, and
thicknesses of units varying greatly.

Ground Water

Ground water was encountered in 28 of the 33 test pits excavated. Water
levels were allowed to stabilize for a minimum of 36 hours before measuring.
Depths to water table ranged from 3.0 to 8.6 feet, with an average depth of
approximately 7.0 feet. Areas of shallow ground water, with particular interest to
drainage construction and maintenance (ground water table less than 5.0 feet deep),
are shown on Plate 2. As of August 14, 1995, two locations within the property are
subject to shallow ground water. The first occurs on the southern end of the site,
along the proposed central channel. At present an existing irrigation ditch is
flowing heavy with water, and standing water was found around test pits 6 through
9. The ground water may be adversely affected by continued irrigation in the area.
The second area of concern is at the proposed detention basin. Although only test
pit 31 has ground water shallower than 5.0 feet, several other test pits in the basin
show ground water levels just below 5.0 feet. Minor fluctuations in ground water
levels in these areas may create problems with future construction.

Ground water samples were obtained from 15 test pit locations with ground
water shallower than 7.0 feet. All samples were filtered and preserved in the field
and tested for quantities of dissolved boron. Sierra Environmental Monitoring, Inc.
has been chosen for all testing. The depth of ground water and boron concentrations

- measured are shown in the following Table 1:

GROUND WATER DATA (8/14/95)
LOCATION DEPTH TO GROUND WATER BORON CONCENTRATION
(FT) _ MG/L)

TP-1 not encountered: >6.5

TP-2 70 34

TP-3 7.9

TP-4 7.4

TP-5 8.1

TP-6 4.0 53

TP-7 3.0 : : 27
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GROUND WATER DATA (8/14/95)
LOCATION DEPTH TO GROUND WATER BORON CONCENTRATION
(FT) (MG/L)
TP-8 3.7 24
TP-9 6.2 7.6
TP-10 7.8
TP-li not encountered: >9.0
TP-12 7.7
TP-13 7.1
TP-14 not encountered: >9.0
TP-15 not encountered: >8.0
TP-16 7.0
TP-17 7.6
TP-18 8.6
TP-19 6.9
TP-20 7.0 6.4
TP-21 8.0
TP-22 6.0 7.7
TP-23 7.0 10
. TP-24 not encountered: >9.0
TP-25 1.7
TP-26 5.1 17
TP-27 7.0 19
TP-28 6.3 20
TP-29 | 5.1 11
TP-30 5.8 59
TP-31 3.5 21
TP-32 53 161
TP-33 7.6
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Ground water levels have generally dropped since the late spring months.
The majority of the proposed channel alignments now have design invert elevations
above the present ground water elevations. Ground water will still be encountered
along various intervals of channel excavation. Chemical analysis of ground water
shows the presence of boron in various concentrations in all areas of shallow
ground water. We, therefore, conclude that all areas with channel inverts
intersecting the ground water shall be clay lined in accordance with
the agreement between the City of Reno and South Meadows Properties. Areas
where the water table is intersected will require dewatering to sufficient depths to
allow equipment travel and grading operations. These areas shall be overexcavated
one foot below invert elevations. The overexcavation should be graded as uniform
and smooth as possible. Clay lining should be placed in a single one-foot thick
compacted lift, densified by, at least, three complete passes with a wide-track
dozer. The clay lining should extend across the entire bottom width of the channel
and up the sides to a level of, at least, two feet in elevation up the side slopes of
the invert. Clay lining soil should conform to the following requirements:

Sieve Size : Percent by Weight Passing
4 inch 100
No. 200 : 50-100

Plastic Index 25 min.

Ground water from dewatering efforts should be retained on-site for infiltration
back into the ground water table.

Close coordination is necessary between the contractor and geotechnical
engineer to closely define areas of high water table, requiring overexcavation of
the clay lining.

The following plates are included and complete this report:

Plate 1 - Drainage Channel Exploration
Plate 2 - Test Pit Logs

Plate 3 - Graphic Soils Classification Chart
Plate 4 - Standard Limitation Clause
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If you require any further clarification on this program, please contact us.

Sincerely,

Yy SEA, INCORPORATED
\ CONSULTING ENGINEERS

R.E. 9343
Senior Geological Engineer

Oé@b%%&w/ e

Larry J. Johnson
Vice-President, Geotechnical

LIT:TL:MG:jl

Enclosure

cc:  Nimbus Engineering
Roger Norman, Reno Engineering Corp.
Peavine Construction
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TEST PIT NO..

TP-1

GROUND ELEVATION.:

LOGGED BY: M. Griswold

GROUND WATER OEPTH: Not encountered

DATE: 8-/0-95

DATE MEASURED:

g?: g gg £ 3 %o
NOTES gg o™ S0 | g= E g3 DESCRIPTION
wz |9 2& | © I
{ 0.0-3.5: Slightly moist, compact, grey brown Silty Sand with
s estimated 40% slightly plastic fines, 60% very fine to medium
1A b sand.
2 3
p
y H-1 3 1-¢ 3.5-6.5: Moist, compact, brown Silty Sand with estimated 35%
d slightly plastic fines, 65% very fine to medium sand. Minor
{ round gravel. High muscovite content.
1B .
6 11
2 lrg ) @
8
10
{2
TEST PIT NO.: TP-2 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: 7.0 feet
DATE: 8-10-95 DATE MEASURED: 8-14-95
Qs § ve £ o
NOTES 2g g 28 | =8| 8¢ OESCRIPTION
wz |9 2& | ° 5
0.0-2.5: Slightly moist, compact, grey brown Silty Sand with
estimated 40% slightly pliastic fines, 60% very fine to medium
2A 5 sand.
H-1- -4 3.5-6.0: Moist, compact, brown Silty Sand with estimated 35%
1 slightly plastic fines, 65% very fine to medium-sand. Minor
2B 4 + | round gravel. High muscovite content.
1
4
b ) ) )
6 7’- L3, 6.0-9.0: Moist to wet, stiff, brown to green Sandy Clay with
/ estimated 65% medium plastic fines, 35% very fine to medium
2 sand.
8
{0
{2
EXPLANATION

Description: Oescribe soil type by Unified Soil Classification System with emphasis on in-place or natural condition.

[} [] 0 §
|‘ r_'l

CONSULTING ENGINEERS

E RENO/SPARKS, NEVADA

LAS VEGAS, NEVADA
PHOENIX, ARIZONA

Capital Realty Advisors Corp.
South Meadows

Project No. 2718-01-1

Reno, Nevada Plate 2a
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TEST PIT NO.: TP=3 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: 7.9 feet
DATE: 8-/0-95 DATE MEASURED: 8-14-95
25 |8 S |s | ¢
NOTES g2 |9 28 | g=3| &8 DESCRIPTION
wz | & |0+ ]
8 0.0-4.5: Slightly moist, compact, grey brown Silty Sand with
estimated 40% slightly plastic fines, 80% very fine to medium
] sand.
2 b
4 4
H-I$1-§ 4.5-6.5: Moist, compact, brown Silty Sand with estimated 35%
slightly plastic fines, 65% very fine to medium sand. Minor.
6 1 round gravel. High muscovite content.
3-8 6.5-9.5: Wet, compact, brown to green Silty Sand with
estimated 30-40% slightly plastic fines, 60-70% very fine to
8 medium sand. Minor gravel.
3A
- 2 i
2 log L o
{0
{2
TEST PIT NO.: _TP-4 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: 7.4 feet
DATE: 8-/0-95 DATE MEASURED: 8-14-95
25 |9 22 | .| ¢
NOTES g |§ 28 | 3=3 | &3 DESCRIPTION
w2 g 22 [° %) & '
7 0.0-2.0: Dry, compact, light brown Cizvay Gravelly Sand with
estimated 40% low to medium plastic fires, 45% fine to coarse
4A 4 sand, 15% fine gravel.
2 $17F1 § > 2.0-3.5: Moist, compact, cream Silty Gravelly Sand with
| estimated 30% slightly plastic fines, 40% very fine to coarse
4B ---..---_\_ sand, 30% round gravel.
- 4 p 3.5-9.0: Wet, compact, brown to green Silty Sand with
. estimated 35% slightly plastic fines, 65% very fine to medium
S sand. Minor gravel.
6
8 !
4C
v -
10
2
EXPLANATION

Description: Oescribe soil type by Unified Soil Classification System with emphasis on in-place or natural conditicn.

£ RENO/SPARKS, NEVADA Capital Realty Advisors Corp. Project No. 2718-01-1
S LAS VEGAS, NEVADA South Meadows
T = PHOENIX, ARIZONA Reno, Nevada Plate 2b
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TEST PIT No.: _IP=5

GROUND ELEVATION.:

LOGGED BY: M. Griswold

GROUND WATER DEPTH: 8./ feet

DATE: 8-10-95

DATE MEASURED: 8-/4-95

25 I8 S | = o | 2
NOTES g2 |9 38 | s=3| & DESCRIPTION
o5 | 2= =0 L]
nz |9 2& e [
{ 0.0-5.5: Ory to moist, compact, grey brown Silty Sand with
1 estimated 40% slightly plastic fines, 60% very fine to medium
5 sand.
4
4
13-+ 21-3 5.5-8.5: Moist, compact, brown Silty Sand with estimated 35%
6 slightly plastic fines, 65% very fine to medium sand. Minor
gravel.
8
SA H-1 11 8.5-9.5: Wet, compact, green to blue Silt nd - Sandy Silt
I A __U with estimated 50% slightly plastic fines, 50% very fine to
- 10 W medium sand. Interbedded Clayey Sand - Sandy Clay and
1 Silty Sand.
{2

TEST PIT NO.: TP=6

GROUND ELEVATION.:

LOGGED BY: M. Griswold

GROUND WATER DEPTH: 4.0 feet

DATE: 8=/1=95

DATE MEASURED; 8-/4-95

o5 |8 §§ £ - 2s
NOTES %g o So | g< § g3 DESCRIPTION
wz |9 2& | ° 5 :
s 0.0-2.0: Dry, compact, light brown Silty Sand with estimated
b 40% slightly plastic fines, 60% fine to coarse sand. Minor
8A gravel.
2 ¥ [ 1717t 2.0-4.0: Wet, compact, brown Silty Sand with estimated 35%
S8 slightly plastic fines, 65% very fine to medium sand.
4 oI4 4.0-5.0: Wet, stiff, grey Sandy Clay with estimated 75% high
68 ‘//// plastic fines, 25% very fine sand.
5.0-8.0: Wet, compact, blue Silty Sand with estimated 30-40%.
6 ! slightly plastic fines, 60-70% very fine to medium sand.
Interbedded Sandy Silt.
6C 8 4 Lo ] 4
-0
12
EXPLANATION

Description: Oescribe soil type by Unified Soil Classification System with emphasis on in-place or natural condition.

CONSULTING ENGINEERS

RENO/SPARKS, NEVADA
LAS VEGAS, NEVADA
PHOENIX, ARIZONA

(] '
- '

218 0010001

Capital Realty Advisors Corp.
South Meadows

1

Project No. 2718-0t-1
Reno, Nevada Plate 2c
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TEST PIT NO.: _TP=7 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: 3.0 feet
DATE: 8-11-95 DATE MEASURED: 8-14-95
g |§ %2 | .| ¢
NOTES g2 |9 28 | 3=3| 88 DESCRIPTION
wz |4 28 |o * 1]

// 0.0-5.0: Dry to wet, compact, brown Clayey Sand with
estimated 30-40% medium plastic fines, 60-70% very fine to
coarse sand.

2
i 4 /
" .-4 5.0-10.0: Wet, compact, grey blue Poorly Graded Sand with
8 .‘ .’ .‘ estimated 5% non-plastic fines, 95% fine to coarse sand. -
8 M L] ..
IO L3 o L ]
12
TEST PIT NO.: _TP-8 __ GROUND ELEVATION.:
LOGGED BY: M. Griswold ' GROUND WATER DEPTH: 3.7 feet
DATE: 8-11-95 DATE MEASURED: 8-74-95
o5 |§ 22| £ . 2
NOTES g2 [§ 28 | ge8 88 DESCRIPTION
wz |4 28 |8 * 1]
7A Y 0.0-2.0: Moist to wet, compact, brown Clayey Sand - Sandy
l / Clay with estimated 50% medium plastic fines, 50% very fine to
/(// fine sand.
2 4 ¥77°¢7 > 2.0-6.5: Wet, compact, brown Silty Sand with estimated
| 30-40% slightly plastic fines, 60-70% very fine to medium
sand.
4 3
s b
= e 6.5-9.0: Wet, compact, grey blue Poorly Graded Sand with
.' .' .' estimated 10% non-plastic fines, 90% fine to coarse sand. Thin
8 o o e Gravelly Sand interbeds.
* -A *
10
{2

EXPLANATION

Description: Describe soil type by Unified Soil Classification System with emphasis on in—place or natural condition.

g £ RENO/SPARKS, NEVAD Capital Realty Advisors Corp. Project No. 2718-01-1
fs__ LAS VEGAS, NEVAOA South Meadows
CONSULTING ENGINEERS PHOENIX, ARIZONA‘ Reno, Nevada Plate 2d



IleEST PLT LOGS

TEST PIT NO.: TP-9

LOGGED BY: M. Griswold

DATE: 8-/1-95

GROUND ELEVATION.:

GROUND WATER DEPTH: _6.2 feet

DATE MEASURED: 8-14-95

25 18 $5 | = o | 2
NOTES €€ |§ 35 [ 23| 83 DESCRIPTION
w2z |d 88 | e - | 5
0.0-3.0: Ory, compact, brown Silty Sand with estimated 15%
non-plastic fines, 85% fine to medium sand.

s 3.0-7.5: Wet, stiff, brown with
estimated 50% Medium to high plastic fmes 50% very fine to
medium sand.

9A

./- 7.5-9.0: Wet, compact, grey blue Poorly Graded Sand with

estimated 10% non-plastic fines, 90% fine to coarse sand.

TEST PIT NO.: TP-10

LOGGED BY: M. Griswold

DATE: 8211295

GROUND ELEVATION.:

GROUND WATER DEPTH: 7.8 feet

DATE MEASURED: 8-/4-95

oy 1§ 2E £ 4
a2 I 598 = Lo
NOTES €€ [@ 590 | 859 83 DESCRIPTION
wz |9 2& |8 “| &
// 0.0-2.0: Moist, compact, brown Clayey Sand with estimated
30-40% medium plastic fines, 60-70% very fine to medium
%% sand.
7 |~ 2.0-7.0: Moist to wet, highly interbedded Clavey Sand., Sandy
2 Clay, and Silty Sand, Clay fines are medium plastic.
4 LS '
7
/]
72 7.0-9.0: Wet, stiff, rust brown Sandy Clay with estimated 60%
medium to high plastic fines, 40% very fine to fine sand.
1
EXPLANATION

DOescription: Describe soil type by Unified Soil Classification System with emphasis on in-place or natural condition,

. RENO/SPARKS, NEVADA
LAS VEGAS, NEVADA
PHOENIX, ARIZONA
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Capital Realty Advisors Corp.
South Meadows
Reno, Nevada

Project No. 2718-01-1
Plate 2e
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TEST PIT NO.

TP-11

GROUND ELEVATION.:

LOGGED 8Y: M. Griswold

GROUND WATER DEPTH: _Ndt encountered

DATE MEASURED:

DATE: 8=/1-95

— [= Q -~
23 | 5%
NOTES EE |8 Z¢ DESCRIPTION
32 oo
wz |9 2d&
0.0-3.0: Moist, compact, light brown Clayvey Sand with
estimated 40% low plastic fines, 60% very fine to fine sand.
3.0-5.5: Wet, compact, rust brown Silty Sand with estimated
20% slightly plastic fines, 80% fine to medium sand.
5.5-9.0: Wet, stiff, rust brown Sandy Clay with estimated 60%
medium to high plastic fines, 40% very fine to fine sand.
1A
10
12
TEST PIT No.: TP=12 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: 7.7 feet
DATE: 8-11-95 DATE MEASURED:
o5 |8 22| s .| ¢
NOTES g2 g 28 | g=3| 82 DESCRIPTION
@ S O} oo w - -
nZz 3 Ta Q [G]
~ 0.0-5.5: Moist to wet, compact, rust brown Silty Sand with
estimated 30-40% slight to low plastic fines, 60-70% very fine
to medium sand.
2
p
4
5.5-9.0: Wet, stiff, rust brown Sandy Clay with estimated 60%
6 medium to high plastic fines, 40% very fine to fine sand.
Interbedded Silty Sand.
8
10
12
EXPLANATION

Oescription: Describe soil type by Unified Soil Ciassification System with emphasis on in-place or natural condition.

L} L} [} E
- 3
' [ ] g

RENO/SPARKS, NEVADA
LAS VEGAS, NEVADA
PHOENIX, ARIZONA

Capital Realty Advisors Corp.

Project No. 2718-01-1
South Meadows
Reno, Nevada Plate 2f
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TEST PIT NO.: TP-13 GROUND ELEVATION.:

LOGGED BY: M. Griswold GROUND WATER DEPTH: 7./ feet
DATE: 8-11-95 DATE MEASURED: 8-14-95
vy 1§ 22| .| ¢
NOTES g2 |d 28 | g=8| 838 DESCRIPTION
w0z [ & |2 “| &
134 v 0.0-7.0: Moist to wet, compact, brown Clayey Sand - Sandy
I Clay with estimated 30-40% slight to low plastic fines, 60~70%
very fine to medium sand. 1 ft. thick interbeds of Silty Sand
2 at 2.5 and 4.5 feet.
4
6
138
-, 7.0-9.0: Wet, compact, blue Silty Sand with estimated 40%
8 slightly plastic fines, 60% very fine to fine sand.
10
12
TEST PIT NO.. _TP=14 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: Not encountered
DATE: 8-/1=95 DATE MEASURED:
o5 |§ 22 | = . L v
NOTES g2 |4 28 | g=8| 83 DESCRIPTION
"z S 24 o w &
7 0.0-3.5: Slightly moist, very stiff, brown Sandy Clay with
estimated 60% medium to high plastic fines, 40% very fine to
5 medium sand.
” /
4 3.5-5.5: Dry to slightly moist, compact, brown Silty Sand and
4 { Clayey Sand with estimated 30-40% slight to medium plastic
{ fines, 60—-70% very fine to medium sand.
;E 5.5-9.0: Wet, compact, brown Clayey Sand — Sandy Clay with
6 estimated 50% medium to high piastic fines, 50% very fine to
medium sand. Interbedded Clayey Sand.
8
10
{2
EXPLANATION

Description: Describe soil type by Unified Sail Classificztion System with emphasis on in—place or natural condition.

s+ 1 H RENO/SPARKS, NEVADA ‘ Capital Realty Advisors Corp. Project No. 2718-01-1
o § LAS VEGAS, NEVADA South Meadows
CONSULTING ENGINEERS PHOENIX, ARIZONA Reno, Nevada Plate 2g
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TEST PIT No.: TP=15

GROUND ELEVATION.:

LOGGED BY: M. Griswold

GROUND WATER DEPTH: _Not encountered

DATE: 8-/1-95

DATE MEASURED:

25 |9 5|5 5| 8
NOTES g2 [§ 38 | 3= E: 83 DESCRIPTION
nwz |4 2& | © ] _ .
®e * 0.0-8.0: Ory, compact, light brown Silt nd - Poorly Graded
. Sand with estimated 5-20% slightly plastic fines, 80-95% fine
5 o, o to medium sand. Minor gravel. Moist at 4.0 ft. Wet at 7.0 ft.
4 0. L]
S .. * 3
. 4
8 bl
10
12
TEST PIT No.: TP-16 GROUND ELEVATION.:
LOGGED BY: M. Griswoild GROUND WATER DEPTH: 7.0 feet
DATE: 8-11-95 DATE MEASURED: _8-/4-95
— [= Q + [3) ‘
27 |9 =¢ £ - o
NOTES g2 [ 28 | 3= H §8 DESCRIPTION
wz g 22 | ° &
7 0.0-2.5: Slightly moist, stiff, brown Sandy Clay with estimated
60% medium to high plastic fines, 40% very fine to medium
> sand.
- P 2.5-4.5: Moist, compact, brown Silty Sand with estimated
30-40% slight plastic fines, 60-70% very fine to medium sand.
4
o 4 - 4.5-8.3: Wet, stiff, brown Sandy Clay with estimated 60%
medium to high plastic fines, 40% very fine to medium sand.
6 /
/ \
8
10
12
EXPLANATION

Description: Describe soil type by Unitied Soil Classification System with emphasis on in-place or natural condition.

1]
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RENO/SPARKS, NEVADA
LAS VEGAS, NEVADA
PHOENIX, ARIZONA
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TEST PIT NO.: _TP=17 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: _7.6 feet
DATE: 8-/1-95 DATE MEASURED: 8-14-95
25 |19 8 | - | ¢
NOTES £2 [§ 38 | < 3 §§ DESCRIPTION
wz |9 & | @ I
B8 0.0-5.5: Moist, compact, brown Silty Sand with estimated 40%
slightly plastic fines, 60% very fine to medium sand. Clayey
5 Sand interbeds with medium plastic fines.
4
‘7- * = 5.5-9.8: Wet, stiff, grey brown Sandy Clay with estimated 60%
6 medium plastic fines, 40% very fine to medium sand. ‘
/ Interbedded Clayey Sand.
8
10 <~ -4 9.8-10.0: Wet, compact, grey blue Poorly Graded Sand with
SP\SEE estimated 10% non-plastic fines, 90% fine to medium sand.
12

TEST PIT NO.: TP-18

GROUND ELEVATION:

LOGGED BY: M. Griswold

GROUND WATER DEPTH: 8.6 feet

DATE: 8-/1-95

DATE MEASURED: 8-/4-95

o= |§ o« 2]
23 ¥ 58 | £.5| Zo
NOTES EE |8 5o | g3 | 83 DESCRIPTION
nZ 9 £ o &
0.0-2.0: Dry to moist, compact, light grey Silty Sand with
b estimated 20% slightly ptastic fines, 80% very fine to medium
sand.
2 //"/ 2.0-7.0: Wet, stiff, brown Clayey Sand - Sandy Clay with
// estimated 50% medium plastic fines, 50% very fine to medium
// sand. Interbedded Clayey Sand.
4 ;ﬁ/
18A f/%
s [
b< 7.0-9.0: Wet, compact, rust brown Silty Sand with estimated
40% slightly plastic fines, 60% very fine to fine sand.
8 Interbedded Sandy Silt.
H0
12
EXPLANATION

Description: Describe soil type by Unified Soil Classification System with emphasis on in-place or natural condition.

CONSULTING ENGINEERS
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TEST PIT LOGS

TEST PIT NO.: _TP-19

GROUND ELEVATION.

LOGGED BY: M. Griswold

GROUND WATER DEPTH: _6.9 feet

DATE: 8-/1-95

DATE MEASURED: 8-14-95

25 |§ SE s | &
NOTES g [g 38 | g=8| &8 DESCRIPTION
wz |of 2& | o« &
// 0.0-1.5: Moist, stiff, brown Sandy Clay with estimated 70%
medium plastic fines, 30% very fine sand. Thin interbeds of
—\ Clayey Sand.
2 1.5-4.0: Moist, compact, brown Clayey Sand with estimated 35%
/ medium plastic fines, 65% very fine to fine sand.
4 % £/ 4.0-8.6: Wet, stiff, brown Sandy Clay with estimated 60%
medium plastic fines, 40% very fine to fine sand. Interbedded
. Clayey Sand. ’
6 /
8 //
Pt -.A 8.6-10.0: Wet, compact, blue Poorly Graded Sand with
R . estimated 10% non-plastic fines, 90% fine to medium sand.
10 o o-. o Interbeds of Silty Sand.
12
TEST PIT No.: _TP=20 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: 7.0 feet
DATE: 8-11-95 DATE MEASURED: _8-/4-95
25 |§ 2l .| @
NOTES g [§ 28 [ =8| 88 DESCRIPTION
w2 [o 8 |0« (5]
| 0.0-3.3: Dry, compact, light grey Silty Sand with estimated
20-30% slightly plastic fines, 70-80% very fine to medium
sand.
2
v 3.3-8.0: Moist, stiff, brown Sandy Clay with estimated 65%
4 medium plastic fines, 35% very fine sand. Interbedded Clayey
Sand.
6 /
20A /
8 -é 8.0-9.5: Wet, compact, blue Poorly Graded Sand with estimated
10% non-plastic fines, 90% very fine to medium sand.
10
12
EXPLANATION

Description: Oescribe soil type by Unified Soil Classification System with emphasis on in-place or natural condition.

URSTIMIIN S  RENO/SPARKS, NEVAOA

NN C LAS VEGAS, NEVADA
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TEST PIT LOGS

TEST PIT No: _TP=2!

GROUND ELEVATION.:

LOGGED BY: M. Griswold

GROUND WATER DEPTH: 8.0 feet

DATE: 8-/1-95 DATE MEASURED: 8-14-95
25 |8 % | g - | 2
NOTES £2 |9 §§ ac §§ " DESCRIPTION
wz |9 2& | *| & .
7 0.0-8.5: Moist to wet, compact, brown Clavey Sand with
estimated 30-40% medium plastic fines, 60-70% very fine to
> / medium sand. Interbedded Silty Sand.
4 /
]
8
v 8.5-10.0: Wet, very stiff, grey blue Sandy Clay with estimated
- 70% medium to high plastic fines, 30% very fine sand.
21A 10
12
TEST PIT No.. TP-22 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: _6.0 feet
DATE: 8-/1-95 DATE MEASURED: 8-14-95
o5 |1§ B2 |l .| ¢
NOTES g2 |9 38 | g=8| 8% DESCRIPTION
E S 2& o & 1]
// 0.0-4.2: Moist, compact, brown Clavey Sand with estimated
35% medium piastic fines, 65% very fine to medium sand.
5 / Interbedded Silty Sand.
4 /
- ~ 4.2-10.5: Wet, stiff, green blue Sandy Clay with estimated 70%
medium to high plastic fines, 30% very fine sand.
22A
6 /
A ,-*.-/‘ Poorly Graded Sand interbed 7.0-8.0 ft.
8 7/-' -
10 égéé
{2
EXPLANATION

Description: Oescribe soil type by Unified Soil Classification System with emphasis on in-place or natural condition.

* ]
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TEST PIT LOGS

TEST PIT NO.: _TP=23 GROUND ELEVATION.: _
LOGGED BY: M. Griswold GROUND WATER DEPTH: 2.0 feet
DATE: 8-11-95 DATE MEASURED: 8-/4-95
25 |1§ S |l .| ¢
NOTES g2 [§ 28 | =8| &% DESCRIPTION
3 |19 o9 a W - =
nz _o" Ta [G)
s 0.0-7.0: Moist, highly interbedded Clayey Sand and Sandy
Clay. Sandy Clay: 70% medium plastic fines, 30% very fine
sand. Clayey Sand: 30-40% medium plastic fines, 60-70% very
2 fine to medium sand.
4
6
- 7.0-9.0: Wet, stiff, black Sandy Clay with estimated 60%
medium plastic fines, 40% very fine sand. Interbedded Poorly
8 Graded Sand.
10
12
TEST PIT NO.: _TP=24 GROUND ELEVATION.:
'LOGGED BY: M. Griswold GROUND WATER DEPTH: Not encountered
DATE: 811795 DATE MEASURED:
25 |§ 2 |5 .| 2
NOTES g2 [§ 28 | =3 | 8% DESCRIPTION
wz |9 28 |0+ | &
7 0.0-4.0: Moist, highly interbedded
Clay. Sandy Clay: 70% medium plastic fines, 30% very fine
sand. Clayey Sand: 30-40% medium plastic fines, 60-70% very
2 fine to medium sand.
4 4 4.0-9.0: Moist to wet, stiff, grey Sandy Clay with estimated
60-90% medium plastic fines, 10-40% very fine to fine sand.
Interbedded Poorly Graded Sand.
6
’ %
10
12
EXPLANATION

Description: Describe soil type by Unified Soil Classification System with emphasis on in-place or natural condition.

w4+ H RENO/SPAR'KS, NEVAOA Capital Realty Advisors 'Corp. Project No. 2718-01-1
SR : LAS VEGAS, NEVADA .‘ South Meadows
CNSLTING BEIERS | ARIZONA _ Reno, Nevada Plate 2
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TEST PIT NO.;: _TP-25

GROUND ELEVATION.

LOGGED BY: M. Griswold

GROUND WATER DEPTH: 7.7 feet

DATE: 8-11-95

DATE MEASURED: 8-/4-95

25 18 SE s - | ¢
NOTES g2 g 28 | s=8 | e® DESCRIPTION
0z |4 g8 |o v | 5~
o=
7 0.0-5.0: Moist, soft, brown Sandy Clay with estimated 70-90%
medium plastic fines, 10-30% very fine sand. Interbedded
25A 5 / Clayey Sand.
4 /
: 4 5.0-9.0: Wet, stiff, grey Sandy Clay with estimated 60-90%
/ medium plastic fines, 10-40% very fine to fine sand.
6 Interbedded Poorly Graded Sand.
8 /
258
H0
12
TEST PIT NO.. TP-26 GROUND ELEVATION.:
LOGGED BY: 0. Smith GROUND WATER DEPTH: 5./ feet
DATE: 8-/2-95 DATE MEASURED: _8-14-95
- Y o= o
25 |9 55 | £ =
NOTES gg 8 =8 | &= 3 §§ DESCRIPTION
wz |9 22 | °© 1]
' 0.0-3.5: Moist, compact, brown Silty Sand with estimated 20%
non-piastic fines, 80% fine to coarse sand.
2
4 7 - 3.5-6.0: Very moist, compact, mottled grey and brown (;la\zey
4 Sand with estimated 15% low plastic fines, 80% fine to coarse
/ sand, 5% gravel to 1in. diameter.
6 s ,-‘é 6.0-10.0: Wet, compact-dense, slightly cemented, dark brown
: .’ .‘ .’ Gravelly Sand with estimated 5% slightly plastic fines, 65% fine
LI to coarse sand, 30% gravel to 1in. diameter. Gravel sized
8 ®e ®e %o particles comprised of cemented sand.
‘0 .0 ‘0
0. .. O.
10 Faders ‘°
12
EXPL;ANATION

Description: Describe soil type by Unif =2 Soil Classification System with emphasis on in-place or natural condition.
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TEST PIT No.: _TP=27 GROUND ELEVATION.
LOGGED BY: 0. Smith GROUND WATER DEPTH: 7.0 feet
DATE: 8-12-95 DATE MEASURED: 8-/4-95
25 |§ 82 | .| 2
NOTES g2 & 38 | 3=3| §% DESCRIPTION
@2 [§ 28 |0 *| &7
0.0-3.5: Moist, compact, brown Silty Sand with estimated 20%
non-plastic fines, 80% fine to coarse sand.
2
4 7 - 3.5-6.0: Very moist, compact, mottied dark grey and brown
st organic Clayey Sand with estimated 30% low plastic fines, 70%
/ fine to coarse sand. Interbedded Sandy Silt - Silty Sand.
6 - '// 6.0-11.0: Wet, compact, dark grey Silty Sand with estimated
) 25% slightly plastic fines, 75% fine to coarse sand.
Interbedded coarse Sand and organic Silty Sand.
8
10
.._Av._-
{2
TEST PIT No.: TP-28 GROUND ELEVATION.:
LOGGED BY: 0. Smith GROUND WATER DEPTH: _6.3 feet
. 8-12-95 . 8—-14-95
DATE: 4 DATE MEASURED:
25 |§ 22 |2 .| 2
NOTES g2 [4 28 28| §% DESCRIPTION
wz |9 2& | © &
*e e %o 0.0-3.0: Moist, compact, brown Poorly Graded Sand with
®e % % estimated 5-10% non-piastic fines, 30-95% fine to coarse
e o o sand.
2 .. 0. ..
3.0-5.5: Moist, compact, brown Silty Sand with estimated 20%
P non-plastic fines, 80% fine to coarse sand.
5.5-7.0: Wet, soft, light tan SQ_LQ_Q)LWIth estimated 65% low
) plastic fines, 35% fine sand.
7.0-10.0: Wet, dense, dark brown Gravelly Sand with estimated
L 5% non-plastic fines, 80% fine to coarse sand, 15-20% gravel
8 ¢ e e to 1.5 in. diameter.
{0 —N\o—
{2
EXPLANATION

Description: Describe soil tyce by Unitied Soil Classification System with emphasis on in—-place or natural condition.

< ! § RENO/SPARKS, NEVADA Capital Realty Advisors Corp. Project No. 2718-01-1
. RIZ LAS VEGAS, NEVADA South Meadows
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TEST PIT No.: P29

LOGGED B8Y:

GROUND ELEVATION.:

D. Smith

GROUND WATER DEPTH: 5/ feet

DATE: 8-/2-95 DATE MEASURED: 8-/4-95
25 1§ 5% | 5| 2
NOTES g2 |§ 53 | g=8 | g8 DESCRIPTION
wz |d & | “]| &
0.0-3.0: Moist, compact, brown Silty Sand with estimated 15%
non-plastic fines, 85% fine to coarse sand.
2
e e 3.0-5.5: Moist, dense, slightly cemented, dark brown Poorly
P .S .‘ .' Graded Sand with estimated 5-10% non-plastic fines, 80-90%
“ ¢ o fine to coarse sand, 5-10% gravel to ! in. diameter.
L] 0. L]
6 ORI
0. 0. ..
CRCIEN 7.0—-10.0: Wet, dense, dark brown Poorly Graded Sand with
e o o estimated 5-10% non-plastic fines, 30-95% fine to coarse
8 R sand. Ocassional gravel interbeds.
‘Q .0 .0 -
10 A
{2

TEST PIT NO.: _TP=30

LOGGED BY:

GROUND ELEVATION.:

M. Griswold

GROUND WATER DEPTH: 5.8 feet

DATE MEASURED: 8-14-95

DATE: 814795

25 |19 S5 | £ 4| 2
NOTES ge [§ =8 | g=8 | &% DESCRIPTION
oz |9 2@ | o+ ]
// 0.0-3.0: Dry, stiff, brown Sandy Clay with estimated 60% high
plastic fines, 40% very fine to medium sand.
‘ /
74 3.0-5.5: Wet, compact, brown Clayev Sand with estimated 20%
A low plastic fines, 80% fine to coarse sand.
6 %
7.0-10.0: wet, stiff, grey Sandy Clay with estimated 70-80%
8 high plastic fines, 20-30% very fine to fine sand.
10
12
EXPLANATION

Description: Describe soil type by Unified Soil Classification System with emphasis on in—-place or natural condition.
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TEST PIT LOGS

TEST PIT No.: TP=3! GROUND ELEVATION.:
' LOGGED BY: M. Griswold GROUND WATER DEPTH: _3.5 feet
DATE: 8-14-95 DATE MEASURED: _8-/4-95
o5 | $E | & .| ¢
NOTES £2 [ §§ g=3 §§ DESCRIPTION
wz |9 £& | © &

7 0.0-4.0: Moist to wet, stiff, green blue Sandy Clay with
estimated 60% high plastic fines, 40% very fine to medium
sand.

2 /
4 4-4 4.0-9.0: Wet, stiff, dark grey Sandy Silt with estimated 60%
slight to low plastic fines, 40% very fine to fine sand.
6
8
ke -
10
{2
TEST PIT NO.: _TP=32 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: _5-3 feet
DATE: 8-14-95 DATE MEASURED: 8-/4-95
= Q) -
L5 |9 = C £ o o
NOTES g2 [§ 28 | 8= H a8 DESCRIPTION
wz |9 & | © I
7 0.0-3.0: Moist, compact, brown Clayey Sand with estimated
25% medium plastic fines, 75% fine to coarse sand.
5 / Interbedded Poorly Graded Sand and Silty Sand.
- A 3.0-9.0: Wet, compact, grey brown Silty Sand with estimated

P 20-30% slight plastic fines, 70-80% very fine to medium sand.
6

8

’ ...1!:\\;_.

10

12

EXPLANATION

Description: Describe soil type by Unified Soil Classification Systam with emphasis on in-place or natural condition.

ORI Z  Reno/SPARKS, NEVADA Capital Realty Advisors Corp. Project No. 2718-01-1
Dl = LAS VEGAS, NEVADA South Meadows
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TEST PIT NO.: _TP=33 GROUND ELEVATION.:
LOGGED BY: M. Griswold GROUND WATER DEPTH: -6 feet
) DATE: 8-15-95 DATE MEASURED: 8-/5=95
oy I§ o= £ o Q
NOTES §§ E ‘_aé' acg §§ DESCRIPTION
. 0wz |4 3 | %] &
V 0.0-2.0: Moist, compact, brown Clayey Sand with estimated
/ 30% medium plastic fines, 70% very fine to medium sand.
2 ¥ 2.0-9.0: Wet, stiff, black Sandy Clay with estimated 70% high
/ plastic fines, 30% very fine sand.
4 /
6
° %
10
12
(
N
(' EXPLANATION
Description: Describe soil type by Unified Soil Classification System with emphasis on in—-place or natural condition.
IMERIIN S  RENO/SPARKS, NEVADA Capital Realty Advisors Corp. Project No. 2718-01-1
. MllS  LAS VEGAS, NEVAOA South Meadows
NI Delterns | OENIX, ARIZONA Reno, Nevada Plate 2q




GRAPHIC SOIL CLASSIFICATION CHART

] w| WELL-GRADED GRAVELS OR GRAVEL—SAND
urite or [5] Y| MIXTURES, UTTLE OR NO FINES

NO FINES [1777 p | POORLY-GRADED GRAVELS OR GRAVEL-
i 1{GP |SAND MIXTURES, LITTLE OR NO FINES

GRAVELS
APPRECIABLE GM | SILTY GRAVEL-SAND-SILT MIXTURES
AMOUNT
OF FINES Gc CLAYEY GRAVELS, GRAVEL-SAND-CLAY
// MIXTURES

o WELL-GRADED SANDS OR GRAVELLY
CLEAN - P« |SWicaNDS, UITTLE OR NO FINES
F#:%s e sp [POORLY=GRADED SANDS OR GRAVILIY

SANDS. LITTLE OR NO FINES

COARSE GRAIN SOILS
LESS THAN 50% PASSING
NO. 200 SIEVE

SANDS s
APPRECIABLE SM| SILTY SANDS, SAND-SILT MIXTURES
AMOUNT T
OF FINES // SC | CLAYEY SANDS, SAND-CLAY MIXTURES
H Pa

INORGANIC SILTS AND VERY FINE SANDS.
ML| SILTY OR CLAYEY FINE SANDS OR

LIQuID CLAYEY SILTS

o) LM %
S LESSSOTHAN // CL | SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
5 g'g SILTS M1l oL |ORGANIC SILTS AND ORGANIC SILT-CLAYS
n "W "vqa: OF LOW PLASTICITY

2A| AND
Z235 INORGANIC SILTS, MICACEOUS OR
2 _9| cuars MH| DIATOMACEOUS FINE SAND OR
-2 LII_?)}I-:ITD SILTY SOILS

<
w = / INORGANIC CLAYS OF HIGH PLASTICITY,

z GREATER / CH

Ey THAN //, FAT CLAYS

Q S0 :::,1 ORGANIC CLAYS OF MEDIUM TQ HIGH

= 24 OH | PLASTICITY, ORGANIC SILTS

PT | PEAT AND OTHER HIGHLY ORGANIC SOILS

MATERIAL" CHANGE
ESTIMATED MATERIAL CHANGE

GRAIN SIZE TERMINOLOGY

Major
Component Size Range
of Sample
Boulders Over 12 inc. (300mm)
Cobbles 12 in. 10 3 in. (300mm to 7Smm)
Gravel 3 in. to #4 sieve (75mm to 2mm)
Sand #4 1o #200 sieve (2mm to .074mm)
Silt or Clay Passing #200 sieve (0.074mm)
RELATIVE DENSITY
OF GRANULAR SOILS:
248
N-Blows/R. Relative Density | | e
N v
04 Very Loose d‘@ 12C |/! : ///
5-10 Loose é\‘\c ff:" SN P‘a' A
K 10¢ <
11-30 Compact JMTS FOR GROUE OF savsfs  <F | 1.4
31-50 Dense OF THC SAME GIOLOGIC ORGIN y° A=
TRl ON LINE ASSSCXIMATELY . | Afﬂg._‘s‘
greater than SO Very Dense SARREL TO TAT UNE &S ] Ve gggi
. R t=1=1
COMPRESSIBILTY NCREASES
X uNE IR I s pmr e
A 62 3 TOUGHNESS AT Pi==F==JDECREASES
| A ] LORY_ STRENSTH ————t—{ DECREASTS
1 : 4 1 [ )
CONSISTENCY OF COHESIVE SOILS Low ? “?mmtc ‘,'/,\3\"\', : B e 1
Unconfined Compressive ) Z \¢°. : =
Strength,/Qu,psi N-Blows/n. Consistency - e LIS P HIGH PLASTIC
| 1 ¥ tddos
less than 500 01 Very Soft PR e > < i I T 1 T 1
500-1,000 24 Soft G5 7030 @0 50 83 80 100 120 s 1e0 10 m 20
1,000-2,000 58 Firm UQUID UMIT (LL)
2,000-4,000 9-15 Stff PLASTICITY CHASRT
4,000-8.000 16-30 Very Suiff
8,000-16,000 31-60 Hard
greater than 16,000 greater than 60 Very Hard
i 2718-01-1
! RENO/SPARKS, NEVADA Project No.
1 LAS VEGAS, NEVADA ‘SOILS CLASSIFICATION
3 PHOENIX, ARIZONA Plate 3
CORESI TING ENORNEERS
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DATAPRINT

STANDARD LIMITATION CLAUSE

This report has been prepared in accordance with generally accepted geotechnical
practices. The analyses and recommendations submitted are based upon field exploration
performed at the locations shown on Plate 1 - Plot Plan, of this report. This report does not
reflect soils variations that may become evident during the construction period, at which
time re-evaluation of the recommendations may be necessary. We recommend our firm be -
retained to perform construction observation in all phases of the project related to
geotechnical factors to insure compliance with our recommendations. The owner shall be

3 responsible for distribution of this geotechnical investigation to all designers and contractors

whose work is related to geotechnical factors.

Equilibrium water level readings were made on the date shown on Plate 2 - Log of
Borings, of this report. Fluctuations in the water table may occur due to rainfall,
temperature, seasonal runoff or adjacent irrigation practices. Construction planning should

be based on assumptions of possible variations.

This report has been prepared to provide information allowing the architect or engineer
to design the project. In the event of changes in the design or location of the project from
the time of this report, recommendations should be reviewed and possibly modified by the
geological engineer. If the geological engineer is not accorded the privﬂege of making this
recommended review, he can assume no responsibility for misinterpretation or
misapplication of his recommendations or their validity in the event changes have been
made in the original design concept without his prior review. The geological engineer
makes no other warranties, either expressed or implied, as to the professional advice

provided under the terms of this agreement and included in this report.

2 RENO/SPARKS, NEVADA Project No. 2718-01-1
1 LAS VEGAS, NEVADA South Meadows, Washoe County
2 PHOENIX, ARIZONA Plate 4
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! 2. EARTH FILL PLACEMENT

The fill is: = Existing O Proposed

Has fill been/will be placed in the regulatory floodway? ...................... O Yes X No
If yes, please attach completed Riverine Hydraulic Analysis Form. '

Has fill been/will be placed in floodway fringe (area between the floodway
and 100-year floodplain boundaries)? .......... ... .. . iiiiiiiiiiiiian, : ® ves O No

If yes, then complete A, B, C, and D below.

A. Are fill slopes for granular materials steeper than one vertical
onone-and-one-halfhorizontal? ....... ... ... ... ...l O Yes Kl No

If yes, justify steeper slopes

B. Isadequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to
flows with velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be
protected by a cover of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities

greater than 5 fps during the 100-year flood must, at a minimum, be protected by stone or rock riprap.)
.................................................................... Kl Yes O No

If no, describe erosion protection provided

C. Hasallfill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density
obtainable with the Standard Proctor Test Method or acceptable equivalent method? Eyes O No

D. Can structures conceivably be constructed on the fill at any time in the future? O Yes No

If yes, provide certification of fill compaction (item C. above) by the community’s NFIP permit official, a
registered professional engineer, or.an accredited soils engineer.

Has fill been/will be placed in a V-zone? O Yes ﬁ No

If yes, is the fill protected from erosion by a flood control structure such as a revetment or ﬁ
seawall? O Yes No

If yes, attach the coastal structures form.

Riverine/Coastal Mapping Form MT-2 Form S Page3of3
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SEDIMENT TRANSPORT CONSIDERATIONS

2

A. Isthere anyindication from historical records that sediment transport (including scour and deposition) can
affect the 100-year water surface elevations? ‘
OYes & No

B. Based on the conditions (such as geomorphology, vegetative cover and development of the watershed
and stream bed, and bank conditions), is there a potential for debris and sediment transport (including
scour and deposition) to affect the 100-year water surface elevations and/or the freeboard for the

levee/floodwall?
Oves K No

If the answer to either 1A or 1B is yes:
A. Whatis the estimated sediment (bed material) load?

cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or depaosition- -

B. Will sediment accumulate anywhere along the levee/floodwall (such as along any bends in the
channel)? ,
OYes ONo
If yes, what is the minimum freeboard at these locations? feet.
CLOSURES

Openings through the levee system: Developments drain away from the Channel in this area.
O exist K donotexist

If openings exist, list all closures:

'éhannel Left or Right Qoening Highest Elevation for Tyoe of
Station Bank - Type Opening Invert Closure Device

(Extend table on an added sheet as neded and reference)

TN

Geotechnical and geologic data:

In addition to the required detail analysis reports, data obtained during field and laboratery investigations and
used in the design analysis should be submitted in a tabulated summary form for the following levee system
features. (Reference U.S. Army Corps of Engineers EM-1110-2-1906 Form 2086).

1 auaarFlandwall Sustem Analvses Farm MT-2 form 8 Page3of9
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EMBANKMENT PROTECTION

Sta
Sta
Sta

The maximum levee slope landside is 5 |
The maximum levee slope floodside is 5 L
The range of 100-year riverine flood velocities along the levee? 2.93 ’pDé

(min.)

to 1.19 —996 (max.)

Embankment material is protected by (describe the kind): Arass [med Ooc_Yock
rip-ymp. ~

Riprap Design Parameters: (Include references) X Velocity; [ Tractive stress
. Curve or Stone Riprap Depth of
Reach Sideslope  Flowdepth Velocity Straight Diwo Dso Thickness Toedown
to )é
to '
to

(Extend table on an added sheet as needed and reference)

Has a bedding/filter analysis and design been included [J Yes Kl No

Describe the analysis for other kinds of protection used (include copies of the design analysis):

Note: Attach engineering analysis to support construction plans.
% Ya ton reck rip-rap wos oged. This s an ex+reme

Versized deign for Fload velocities expenenced in
‘e channel, 66@014&'4’ on next ppge.

Levee/Floodwall System Analyses Form MT-2 Form 8 Page4of 9




EM 11410-2-1601
Appendix III
1 July 70
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SEE TEXT PAGE 36
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EMBANKMENT AND FOUNDATION STABILITY

-
.

Identify locations and describe the basis for selection of critical locations for analyses:
Various Locations - Chamnnel, mostly in cut - condition 1

[ Overall height: Sta__ 19+00 , height > ft.
O Limiting foundation soil strength:
sta_ 19+00 , depth to__bottom
strength b = 0 degrees, ¢= 300 psf
O slope: ss= 3 (h) to 1 (v)

(Repeat as needed on an added sheet for additional slopes and locations)

2. Specify the embankment stability analyses methodology used (e.g. circular arc, sliding block, infinite slope,

etc.): Circular arc
3. Summary of stability analysis results:
Critical

Case Loading Conditions Safety Factor Criteria (Min.)
I End of construction 3.0 1.3

I Sudden drawdown 3.1 1.0

m Critical flood stage 5.2° 1.4

v Steady seepage at flood stage not evaluated 1.4

\J Earthquake (Case 1) 1.1 1.0

(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)

4. Was a seepage analysis for the embankment performed? K1 yes O No
Describe methodology used: Flow Net

5. Was a seepage analysis for the foundation performed? [ ves X1 No
Were uplift pressures at the embankment landside toe checked? O ves Bl no
Were séepage exit gradients checked for piping potential? O ves X1 No

6. The duration of 100-year flood hydrograph against‘the embankmentis Hrs.

Note: Attach engineering analysis to support construction plans.

Levee/Floodwall System Analyses Form MT-2 Form8 _  PageS5of9
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EMBANKMENT AND FOUNDATION STABILITY

-—
.

Identify locations and describe the basis for selection of critical locations for analyses:
Various Jocations - Levee is composed of fill - Condition 2

O Overall height: Sta 22+00 ., height 6 ft.

O Limiting foundation soil strength:
Sta 22+00 , depth to__bottom"
strength O = 0 degrees, c= 300 psf

O siope:ss= 3 (h) to 1 (v)

(Repeat as needed on an added sheet for additional slopes and locations)

2. specify the embankment stability analyses methodology used (e.g. circular ar, sliding block, infinite slope,
etc):  circular arc

3. Summary of stability analysis results:
Critical
Case Loading Conditions Safety Factor Criteria (Min.)
| End of construction 2.1 1.3
" Sudden drawdown ’ 3.0 1.0
1 ' Critical flood stage 5.3 _ 1.4
v Steady seepage at flood stage 3.3 1.4
Vi Earthquake (Case 1) 1.4 1.0

(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)

4, Was a seepage analysis for the embankment performed? Kl ves (J No
Describe methodology used:___ Flow Net

S.  Was aseepage analysis for the foundation performed? O ves O No
Were uplift pressures at the embankment landside toe checked? O ves U no
Were seepage exit gradients checked for piping potential? O ves O No
6. The duration of 100-year flood hydrograph against the embankment is Hrs.

Note: Attach engineering analysis to support construction plans.

Levee/Floodwall System Analyses Form MT-2 Form 8 Page 5of9
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EMBANKMENT AND FOUNDATION STABILITY

-—
.

Identify locations and describe the basis for selection of critical locations for analyses:

Various Locations. Condition 2 with fill on land side - Condition 3

[ Overall height: Sta_ 22+00 , height 6 ft.

O Limiting foundation soil strength:
Sta___22+00 , depth 6 to_ _ Bottom
strength O = 0 degrees, c= 300 psf

O slope:ss= 3 (h) to 1 (v)

(Repeat as needed on an added sheet for additional slopes and locations)

2. Specify the embankment stability analyses methodology used (e.g. circular arg, sliding block, infinite slobe,

etc.): Circular arc

3. Summary of stability analysis results:
Critical
Case Loading Conditions Safety Factor Criteria (Min.)
I End of construction 2.6 1.3
i Sudden drawdown 3.0 1.0
i Critical flood stage 5.2 1.4
\Y) Steady seepage at flood stage not evaluated 1.4
/i ' Earthquake (Case 1) 1.4 1.0
(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)
4. . Was aseepage analysis for the embankment performed? X Yes OJ No
Describe methodology used: Flow Net
5. Was a seepage analysis for the foundation performed? 0O ves O No
Were uplift pressures at the embankment landside toe checked? O ves U no
Were seepage exit gradients checked for piping potential? O ves O No
6. The duration of 100-year flood hydrograph against the embankment is Hrs.
Note: Attach engineering analysis to support construction plans.
Levee/Floodwall System Analyses Form MT-2 Form 8 PageSof9
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EMBANKMENT AND FOUNDATION STABILITY

1. Identify locations and describe the basis for selection of critical locations for analyses:

Various Locations. Rip-Rap on native soils in cut-Condition 4.

[0 Overall height: sta_20+00 . height 6 ft.
O Limiting foundation soil strength:
sta__ 20400 _ depth 0 to Bottom
strength B = 0 ._degrees, ¢ = 300 psf
O slope:ss= __(hto (v)
(Repeat as needed on an added sheet for additional slopes and locations)
2 Specify the embankment stability analyses methodology used (e.g. circular arc, sliding block, infinite slobe,
etc.): Circular Arc
3. Summary of stability analysis results:
Critical
Case - Loading Conditions Safety Factor Criteria (Min.)
| End of construction 2.1 13
I Sudden drawdown 2.1 1.0
i Critical flood stage 2.2 1.4
v Steady seepage at flood stage not_evaluated 1.4
\J| Earthquake (Case I) 1.0 1.0
(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)
4. Was a seepage analysis for the embankment performed? O ves O No
Describe methodology used:____Flow Net
S. Was a seepage analysis for the foundation performed? O ves O No
Were uplift pressures at the embankment landside toe checked? O ves O no
Were seepage exit gradients checked for piping potential? O ves O No
6. The duration of 100-year flood hydrograph against the embankment is Hrs.
Note: Attach engineering analysis to support construction plans.
Levee/Floodwall System Analyses Form

MT-2 Form 8 Page Sof 9
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EMBANKMENT AND FOUNDATION STABILITY

-t
.

Identify locations and describe the basis for selection of critical locations for analyses:

Various locations - Levee half in cut, half in fill - condition 3

O Overall height: Sta 40+00 , height 5. ft.

0 Limiting foundation soil strength:
Sta____40+00 _ depth 2.50 to___bottom
strength O = 0 degrees, ¢= 300 psf

O slope: ss= 3 (h) to 1 (v)

(Repeat as needed on an added sheet for additional slopes and locations)

2. Specify the embankment stability analyses methodology used (e.g. circular arc, sliding block, infinite slope,
etc.):
3. Summary of stability analysis results:
, Critical
Case Loading Conditions Safety Factor Criteria (Min.)
I End of construction 2.8 1.3
" Sudden drawdown 3.1 1.0
i Critical flood stage 5.7 1.4
v Steady seepage at flood stage 3.3 1.4

Vi Earthquake (Case !) 1.2 1.0

(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)

4,  Was a seepage analysis for the embankment performed? X yes OO No
Describe methodology used: Flow Net

S.  Was aseepage analysis for the foundation performed? ‘ ' O ves O No
Were uplift pressures at the embankment landside toe checked? O ves U no
Were seepage exit gradients checked for piping potential? O ves O No

6. The duration of 100-year flood hydrograph against the embankment is ___Hrs.

Note: Attach engineering analysis to support construction plans.

Levee/Floodwall System Analyses Form MT-2 Form 8 PageSof9
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EMBANKMENT AND FOUNDATION STABILITY

1. Identify locations and describe the basis for selection of critical locations for analyses:
Various Locations — Condition 5 with land side filled - Condition 6

[0 Overall height: Sta 40+00 , height 3.5 ft.

O Limiting foundation soil strength:
sta 40+00  depth 2.50 to Bottom
strength b = 0 degrees, ¢ = 300 psf

O slope: ss= 3 (h) to 1 (v)

(Repeat as needed on an added sheet for additional slopes and locations)

2. Specify the embankment stability analyses methodology used (e.g. circular arc, sliding block, infinite slope,
etc.): Circular Arc

3. Summary of stability analysis results:
Critical
Case Loading Conditions Safety Factor Criteria (Min.)
| End of construction 2.7 13
] : Sudden drawdown 3.1 : 1.0
m ~ Critical flood stage , 5.7 , 1.4
v Steady seepage at flood stage not evaluated 1.4
Vi " Earthquake (Case ) 1.2 ' 1.0

(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)

4, Was a seepage analysis for the embankment performed? Xyes O No
Describe methodology used:___ T low Used

5.  Was aseepage analysis for the foundation performed? ’ O ves O No
Were uplift pressures at the embankment landside toe checked? O ves U no
Were seepage exit gradients checked for piping potential? O ves O No

6. The duration of 100-year flood hydrograph against the embankment is Hrs.

Note: Attach engineering analysis to support construction plans.

Levee/Floodwall System Analyses Form MT-2 Form 8 PageSof9



(1894) SIXV—X \
08 - 0L 09 0S oy 0¢ 0¢ 0ol 0
L ! | L | ! | L | L | L | 1 | L

Gl

(1e84) SIXV—A

0S2°T = SO4 JOHSIE WNKINIA ‘S89DINS [DOI4IO jsow Q| -89
| 9SDD g PUOD S|DUDD SMOPDAN YINosS

£vict 96—-L1-C ISJI9NOD



(t004) SIXV—X

08 0L 09 0S oy 0§ 0z 0l 0
L 1 | ' | 1 | L | 1 | 1 | 1 | 1 m—
- G2
n
-G >
>
i wn
N\
—h
| D
Sy
~—
o
-GS
8Z1°¢ = S04 JOHSIEG WNWINIA ‘S99DJUNS |DDI}1UD jsOW Q| 59

|| ©SD) 9 pPUO) S|PUD) SMOPDaW Ylhog

Sy:iZl 96-L1-C CSO9NOD



(129}) SIXV—X

08 0L 09 0S (04 0¢ 02 o]} 0
| ) | 1 | 1 | \ | 1 | 1 | 1 | : m—.
~ GC
D
- G¢ >
>
B wm
P
1.—
D
- S @
bW =—— ~
e
\N\I%WVNII lllllllllll M M GG
Z8L'S = S04 dOHSIg WNWINIA ‘seopjins |DO}14D jsow Q| -89

Il ®SD) 9 PUO) S|DUD) SMOPDBN Yinos

9¥:Zl 96-L1-Z £SI9NOD

“ N —



(1e3}) SIXY—X
ocl GOl 06 GL 09 14 0¢ . Gl 0

(183}) SIXV—-A

6911 = SOJ dOHSIG WNNWINIW ‘S29DJuNs |DO1}1ID sow (] st
IA ©SDD 9 PUO) S|PUDY SMOPDBN YlNoS

8v:¢l 96-L1—-C 9SI9NOD

— N ~—



FLOODWALL AND FOUNDATION STABILITY

1. Describe analysis submittal based on Code:

O usc(1988) or O Other (specify) N/A

- Stability analysis submitted provides for:

Overturning; O sliding; 1f not, explain N/A

3. Loading included in the analyses were:
[ Lateral earth @Pa= N/A psf; Pp= psf
O Surcharge--Slope @ N/A \ O surface N/A _psf
O Wind @Pw= N/A psf :
[0 Seepage (Uplift) N/A O Earthquake @ Peq= N/A %g
0O 100-year significant wave height N/A _ ft
O 100-year significant wave period sec.

4, Summary of Stability Analysis Results: Factors of Safety. Itemize for each range in site layout dimension and

loading condition limitation for each respective reach.
Loading Condition Criteria (Min) Sta To Sta To
Overturn Sliding Overturn Sliding Overturn |Sliding
Dead & Wind 1.5 1.5 N/A
(’ ad & Soil 1.5 15 N/A
Dead, Soil, Flood & Impact 1.5 1.5 N/A
Dead, Soil & Seismic 1.3 1.3 N/A

(Ref: FEMA 114 Sept 1986; COE EM 1110-2-2502)

(Note: Extend table on an added sheet as needed and reference)

5. Foundation bearing strength for each soil type:
Bearing Pressure Sustained Load v Short Term Load
Computed design maximum N/A psf psf
Maximum allowable N/A psf psf
6. Foundation scour protection [Jis, [J isnot provided, (describe)

N/A’

Note: Attach engineering analysis to support construction plans.

Levee/Floodwall System Analyses Form MT-2 Form 8 Page 6 of 9



SETTLEMENT

Anticipated potential settlement has been determined and incorporated into the specified construction
elevations to maintain the established freeboard margin.

Xl ves O No
2.  Thecomputed range of settlement is 0 ft.to__ 0.12 ft.
3. Settlement of the levee crest is determined to be primarily from:
Foundation consolidation
O Embankment compression
O Other (describe)
4. Differential settlement of floodwalls
O has O has not been accommodated in the structural design and construction.  N/A
Note: Attach engineering analysis to support construction plans.
INTERIOR DRAINAGE
1. Specify size of each interior watershed
Draining to pressure conduit N/A
Draining to ponding area N/A
2 Relationships Established
Ponding elevation vs: storage O Yes O No
Ponding elevation vs. gravity flow [ Yes (O No
Differential head vs. gravity flow O Yes [0 No N/A
3. The river flow duration curve is enclosed O Yes [0 No
4 Specify the discharge capacity of the head pressure conduit
5. Which Flooding Conditions Were Analyzed?
) Gravity flow (Interior Watershed) O Yes [0 No
° Common storm (River Watershed) OYes(ONo .y /A
° Historical ponding probability O Yes O No
L] Coastal wave overtopping [ Yes [J No
If no, explain why:
6. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the
capacities of pumping and outlet facilities to provide the established level of flood protection.
O Yes O No
If no, explain why: N/A
7. The rate of seepage through the levee system for the 100-year flood is cfs

Levee/Floodwall System Analyses Form MT-2 fForm 8 Page 70of 9




INTERIOR DRAINAGE (Cont'd)

1. The length of levee system used to drive this seepage rate is N/A ft.
9. Will a pumping plant(s) be used for interior drainage? O Yes O No
If yes, include the number of pumping plants:___ N/A
For each pumping plant, list: Plant #1 Plant #2
The number of pumps
The ponding storage capacity
The maximum pumping rate
The maximum pumping head
The pumping starting elevation
The pumping stopping elevation
Is the discharge facility protected?
Is there a flood warning plan?
How much time is available between
warning and flooding? :
Will the operations be automatic? [ Yes [0 No
If the pumps are electric, are there backup power sources? O Yes O No
(Reference: U.S. Army Corps of Engineers EM-1110-2-3101, 3102, 3103, 3104, and 3105)
Note Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded
area and maximum ponding elevations for all interior watersheds that result in flooding.
OTHER DESIGN CRITERIA
The following items have been addressed as stated:
Liquifaction [J is [Jisnotaproblem.
Hydrocompaction [is [Jisnotaproblem
Heave differential movement due to soils of high shrink/swell [ is [J isnotaproblem.
2, For each of these problems, state the basic facts and corrective action taken.
Although localized liquefaction could occur during a major earthquake,
it is highly unlikely that anearthquake anda flood would occur at the
same time.
If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities
floodside of the structure?
O ves K No
Note: Attach subporting documentation

TN

ie planned/installed works are in full compliance with NFIP requlations, Section 44 CFR Ch. 1. 65.10

™ ves O No

Levee/Floodwall System Analyses Form e MT-2 Form 8 Page8of9




OPERATIONAL PLAN AND CRITERIA

The operation plan incorporates all the provisions for closure devices as required in Section 65.10 (¢) (1), of the

NFIP regulations /A\ no tlosure dencer O ves O No -

The operation plan incorporates all the provisions for interior drainage as required in Section 65.10 (c) (2), of
the NFIP regulations

K ves O No

If no to either of the above, please explain.

Levee/Floodwall System Analyses Form MT-2 Form 8 Page9of 9
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Notes-South Meadows Channel Stability Analysis

Soil Samples from Test Pits for Preliminary »
Geotechnical Investigation 768 Acre Single-Family Residential Project dated May, 1995

Test Pit #  passing#200 LL Pl Moisture Cont.

67 52 46 25 26.6

14 26 26 -2 20.1

20 44 : 28 6 22.2

56 68 34 15 28.8

40 77 49 29 30.9

35 6 0 0 9.2

36 57 45 25 27.4

avg 47 33 15 23.6

Std Dev . 24 17 12 7.4

- Std Dev 23 16 3 16
+Std Pev 72 S0 27 31

For Fill with: > #200 = "23 to 72 LL= 16 to 50 Pl= 3 to 27

These are SM, SC and CL soils
From Table 1 Typical Properties of Compacted Soil - NAVFAC DM - 7.2 Dated May, 1982 - Worst Case Condition

Cohesion(saturated) = 230 psf
PHI = 28 degrees
For Native Soils with
N= 4 : at 5" in boring 13 from Geotechnical Investigation South Meadows Parkway Extension
This represents an worst case in comparing all the borings

> #200= "23t0 72 LL= 16 to SO Pi=3to27
These are SM, SC and CL soils :
From Figure 3-2 in EM 1110-2-1913 on page 3-7 for native soils
For Pl = 27 “PHI = . 25 degrees
From Figure 4 DM-7.1 page 7.1-88 CL - ML Soils for N=4

Qu = 600 psf for c=1/2 Qu c= 300 psf
For Case | condition right after construction with pore pressure

c= 300 psf PHI = O degrees

For Case Ii, iit, IV and VI conditons after reduction of pore pressure

PHI = 25 degrees  ¢=Qu/2*(1-tan(PHI))

= 160 psf

From Records during Construction of Levees

Dry Unit Weight of Fill GammaDry = 90.6 to 99.6 lbs/cu.ft.  use 95
Moisture Cont MC= 27 to 21 percent
Moist Unit Weight GammaMoist= GammaDry*(1+MC)

= 115 to 121 Ibs/cu.ft. use 118
From Table 6 DM-7.1 page 7.1-22 Mixed Soils -Sandy or Siity Clay
Void Ratio

eMax = 1.8 eMin = 0.25
for Dry Unit Weights of GammaMin= 60 GammaMax= 135 Ibs/cu.ft.
so: e=(eMax-eMin)/ (GammaMax-GammaMin)*(GammaDry-GammaMin)+eMin
= 0.97

Saturated Unit Weight = GammaDry+(e/(1+e))*62.4

= 126  Ibs/cu.ft.
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- MAINTENANCE AND OPERATION AGREEMENT

SCOPE OF AGREEMENT ,

1.1.  As a requirement for obtaining a Letter of Map Revision (LOMR) for the South
Meadows/Double Diamond Project located with the City of Reno, the Federal
Emergency Management Agency (FEMA) is requiring "an officially adopted
maintenance and operation plan for the project". See FEMA letter dated July 14,
1995. :

1.2. DEFINITIONS )

1.2.1. City of Reno (City) is the City of Reno, NV acting through its Chief
Executive Officer or his designated employees. The address of the City is
490 So. Center Street, Reno, NV 89502. '

1.2.2. Home Owners Association (HOA) is the DOUBLE DIAMOND HOA, a
non-profit corporation under chapter 82 of the Nevada Revised Statutes
acting through its duly elected officers. The address of the HOA is 601
West Moana, Suite 1, Reno, Nevada 89509.

FACILITY DESCRIPTION
2.1. The facilities to be maintained are the unlined earthen channel portion of the

Double Diamond/South Meadows flood control channels and rock rip-rap

protection.  Plans for these flood control facilities are entitled Double

Diamond/South Meadows Civil Design Plans for Flood Control Channels dated

August 1995 and on file in the City Engineer's Office. The individual channels are

more particularly described as follows:

2.1.1. The earth channel and wetlands berms for Whites Creek Channel "A"
beginning at the east side of Highway 395 and continuing downstream to
its connection to Whites Creek Channel "B". The facilities are shown on
sheets Al through A6 of the Civil Plans.

-2.1.2. The earth channel for Whites Creek Channel "B" beginning at the end of
Whites Creek Channel "A" and continuing downstream to its confluence
with Lumberjack Channel. The facilities are shown on sheets C1, C5 and
C6 of the Civil Plans.

2.1.3. The earth channel for Whites Creek Channel "C" beginning downstream
of the confluence of Whites Creek Channel "B" and Lumberjack Channel
and continuing downstream to the detention basin. These facilities are
shown on sheets C1 through CS5 of the Civil Plans.

2.1.4. The rock rip rap entrance structure and earth channel for Whites Creek
Central Channel from the south property line downstream to its confluence
with Whites Creek Channel "C". These facilities are shown on sheets E1
through E4 of the Civil Plans.

2.1.5. The detention basin along with its entrance and outlet structures at the
downstream end of Whites Creek Channel "C". These facilities are shown
on sheets D1 through D3 of the Civil Plans.

2.2. The City shall maintain all drainage structures beneath public roadways.



FUTURE MODIFICATIONS REVIEW AND APPROVAL

3.1.  The City reserves the right to review and approve any future modifications that are
made to these facilities.

LEVEL OF MAINTENANCE

4.1. The minimum level of maintenance required for these facilities is as follows:

4.1.1. Woody plant species within the channels will be removed by hand annually,

~ or as needed.

4.1.2. Sedimentation of more than six inches in depth shall be removed from the
channel. The removal shall be to the original geometric section of the
channel. .

4.1.3. Portions of the channel that have eroded more than one foot in depth shall
be back filled and compacted.

4.1.4. Areas of the channel that have been disturbed for sediment removal or
erosion backfill shall be immediately hydroseeded with the same type of
vegetation that was originally planted.

4.1.5. Following any storm that produces channel flow depth in excess of two feet
the channels shall be inspected. Any sediment removal or erosion backfill
required shall be commenced as soon as the channel bottom has dried
sufficiently to allow construction equipment to operate.

4.1.6. Following or during any storm, if the degree of erosion or sedimentation
on any part of the facility is deemed to be a threat to public safety, remedial
steps shall commence immediately to keep the flows confined within the
flood facilities. |

4.1.7. Within wetland mitigation areas woody plant species will be removed by
hand annually, or as needed. No mowing will be permitted within these
areas. -

4.1.8. Within any jurisdictional wetland areas, located along the channel

corridors, no mowing or construction will be permitted. Maintenance will
be limited to the perimeter berms.

ADHERENCE TO LEVEL OF MAINTENANCE/MAINTENANCE RESERVE
ACCOUNT
The primary maintenance responsibility for the drainage facxlmes falls to the HOA.
The City shall assume maintenance responsibility only if the HOA fails to do so.
If the City is forced to assume maintenance responsibility, the City is enntled to
reimbursement in accordance with Article 8. ‘

If the City is forced to perform maintenance of the facilities it will be done in a
manner that, in the sole discretion of the City, is in the best public interest.
Within 30 days from the date of this Agreement, the HOA shall establish and
maintain a maintenance reserve account (MRA) in its official budget in the amount

- 5.1
5.2.

5.3.

5.4.

of fifty thousand dollars, ($50,000), or procure and maintain a surety bond in the

2



amount of fifty thousand dollars, ($50,000), for the sole purpose of reimbursing
the City, pursuant to Article 8, for maintenance costs incurred in the event the City
is forced to assume maintenance of the facilities because of the HOA's failure to
do so. The funds shall not be used for any other purpose, including emergency
maintenance costs. \

STATUS REPORT

6.1.

6.2.

Once a year the HOA shall retain a registered civil engineer to inspect the flood
facilities and submit a written report to the City. The report shall address the
status of the maintenance of the flood facilities as it conforms to the requirements

of Section 4 of this agreement.

The status report shall be submitted to the City on or before July 1 of each year

NOTICE TIME FRAMES

7.1.

7.2.

If the City determines that the HOA is not in compliance with the level of
maintenance the City shall notify the HOA of its finding in writing at the current
address of the HOA on file with the City. The City shall give the HOA thirty (30)
calendar days to come into compliance with the level of maintenance. If after 30
days the HOA has not come into compliance the City may proceed with the

" necessary maintenance and be reimbursed by the HOA by the methods set forth in

Article 8.

The City at its sole discretion may determine that there is an immediate need for
maintenance on the drainage facilities due to a threat to public safety and welfare.
The City may immediately proceed with emergency remedial measures to correct
the situation without notice to the HOA.

CITY REIMBURSEMENT

8.1.

3.2

The City is entitled for reimbursement for all work that the City does in connection
with this agreement. The HOA will be billed by the City for this work within
forty-five (45) calendar days of the date that the charges are incurred.

The HOA is required to pay the reimbursement within forty-five (45) days of the
date of the City's invoice.

EMERGENCY RESERVE ACCOUNT

9.1.

9.2.

Within thirty (30) days from the date of this Agreement, the HOA shall establish
and maintain an emergency reserve account (ERA) in the amount of ten thousand
dollars ($10,000.00). An account shall be established at Bank of America in the
names of the HOA and the City of Reno. No funds shall be withdrawn from this
account without the permission of the City of Reno.

The HOA is solely responsible for all maintenance costs arising from and relating
to the emergency.



10.

11,

12.

13.

RIGHT TO LIEN

10.1. If the City is not reimbursed pursuant to Paragraph 8, the City shall have the right
to place liens on the property(s) of the HOA.

REQUIRED PERMITS, LICENSES, AND OTHER RIGHTS REQUIRED
11.1. The HOA is responsible for obtaining and maintaining in perpetuity, all licenses,

permits and other rights required for the proper maintenance of the drainage
facilities.

ACCESS RIGHTS FOR INSPECTION

12.1. It is understood that the City has complete access rights to the drainage facilities
including use of private streets and driveways to access the facilities.

MISCELLANEOUS

13.1. A copy of the HOA's audited financial statement shall be sent to the City each year
for the purpose of verifying the balance in the MRA and ERA accounts.

13.2. The City shall be furnished with a copy of the HOA's official budoet year within
30 days of the beginning of the HOA's fiscal year.

]

L SFL ]

KREG D. ROWE, Presid¥nt
Double Diamond Ranch Master Association

APPROVED THIS 7) — DAY OF_{ / (ZnLu’u’/U . 1996.

ATTEST:

Yo e NC L),

CITY OF RENO

DONALD J. COOKR\
CITY CLERK AND CLERK OF THE




APPROVED AS TO FORM ONLY

By: oz o /\’(«uk,\ e
WILLIAM MURANO
Chief Deputy City Attorney







S E A, INCORPORATED
CONSULTING ENGINEERS

950 INDUSTRIAL WAY
SPARKS, NEVADA 89431-6092
(702) 358-6931

FAX: 358-6954

SERVICES

Civil Engineering

Structural Engineering
Surveying

Planning

Landscape Architecture
Geotechnical
Environmental

Construction Administration
Materials Testing, Inspection

)

RICHARD W. ARDEN, P.E., P.LS.
President

RONALD D. BYRD, P.E.
Executive Vice President
JOE W. HOWARD, P.E.
Senior Vice President

HARRY R. ERICSON, P.L.S.
Senior Vice President

FRANKLIN G. ALVERSON, II, P.E.
Vice President

LARRY J. JOHNSON
Vice President

ARTHUR J. SPERBER
Vice President

REMO U. OSMETTI
Secretary-Treasurer

ASSOCIATES
TERRENCE TOBEY. S.E., P.E.
Principal Engineer

RANDAL L. WALTER, AICP
Principal Planner

Reno/Sparks, Nevada
Las Vegas, Nevada
Phoenix, Arizona

August 14, 1996
Project No. 2792-01-5

Mr. Bob Gottsacker, P.E.

Senior Civil Engineer

CITY OF RENO

Community Development - 1st Floor
Post Office Box 1900

Reno, Nevada 89505

RE: Certification of Public Works Improvements
Double Diamond Channels
Reno, Nevada

Dear Mr. Gottsacker: -

This letter is a request for acceptance of the public improvements on the
above referenced project. SEA, Incorporated, Consulting Engineers, the "project
engineering" entity, has overseen the construction, inspection and testing of the
work completed on this project.

Sincerely;

Double Diamond Ranch LLC

Kraig Knudsen, Project Manager

The construction of public improvements have been completed and I,
James G. Smith, P.E. certify that construction observation and testing as
performed for this development was done in compliance with City standard
inspection and testing policy and that to the best of my knowledge, information,
and belief all work and materials incorporated therein conform to the
requirements of the improvement plans of record, specifications, special
provisions, statutes, applicable ordinances and policies of the City of Reno.

Attached are sepia-mylars of the "As-Built" Improvement Plans which
will show all changes which were necessary and have been previously approved
by your office. '



Mr. Bob Gottsacker, P.E.
Senior Civil Engineer

CITY OF RENO
Community Development - 1st Floor
S E A, INCORPORATED August 14, 1996
CONSULTING ENGINEERS Page 2

~ If there are any questions regarding this letter of certification, please
contact the undersigned at SEA, Incorporated, 950 Industrial Way, Sparks,
Nevada 89431, Telephone: (702) 358-6931. Your consideration in processing
this matter is appreciated. '

Sincerely,

SEA, INCORPORATED
Consulting Engineers

| ljfoject Coordinato
“~R.E. Number 1010

Arthur J. Sperber
Vice President

JGS:AJS:;jwl
Enclosures

cc:  Kraig Knudsen, Double Diamond Ranch LLC




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 | FEMA USE ONLY
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Expires July 31, 1987
- AND/OR LAND SURVEYOR FORM

PUBLIC BURDEN DISCLOSURE NOTICE

“Yublic reporting burden for this form is estimated to average . 23 hour per response. The burden estimate includes the
ime for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden, to: = Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067- 0148), Washington, DC 20503.

1. Thiscertification is in accordance with 44 CFR Ch. I, Section 65.2
2. lamlicensed with an expertise in Geotechnical Engineering; Engineering Geology

[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* structural,
geotechnical, land surveying.]

I have 20 years experience in the expertise listed above.

Thave [ prepared [ reviewed the attached supporting data and analyses related to my expertise.

I Elhave [J have not visited and physically viewed the project.

@ o kW

In my opinion, the following analyses and /or designs, is/are being certified:

Geotechnical Design of berms; quality control during construction

7. Base upon the following review, the modifications in place have been constructed in general accordance with plans
and specifications.

Basis for above statement: (check all that apply)
a. 00 Viewed all phases of actual construction.
b. 0 Compared plans and specifications with as-built survey information.

¢. 0 Examined plans and specifications and compared with completed projects.

d. [® Other Review As-Built plans & Quality Control Records

8. Allinformation submitted.in support of this request is correct to the best of my knowledge. I understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Robert D. Hunter

(please print or type)

Title: Geological Engineer

(please print or type)

Registration No. 9343 Expiration Date: (o -2 7
State Nevada
Type of Ligense ,f@%sional ineer

\ N

N — Signature \/

([0-25-9¢C
Date

_ Seal
(Optional)
*Specify Subdiscipline

Note: Insert not applicable (N/A) when statement does not apply.

FEMA Form 81-89A, OCT 94 Certification by Registered Professional i
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