





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
&  PHOENIX, ARIZONA

| CONSULTING ENGINEERS

Capital Realty Advisors Corp.
South Meadows
Reno, Nevada

Project No. 2718-01-1
Plate 2j




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
CONSUL TING ENGINEERS PHOENIX, ARIZONA Reno, Nevada Plate 2n




eS| P11 LUGS

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
CONSULTING ENGINEERS PHOENIX, ARIZONA Reno, Nevada " Plate ZD



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
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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
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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.
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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
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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
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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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4 o _ . REVISIONS _
. _ : : o NO.l DESCRIFTION/DATE | BY
) . | . 7 | rev. o ase/ie/me W5
NOTES: | ;
1. ALL STORM DRAIN LATERALS SHALL BE 12"¢ R.C.P., or»mm v, czﬁmm ,
| INDICATED OTHERWISE WITH WATERTIGHT JOINTS.
SEE mImm.ﬂ P.3 | | _ 2. ALL SEWER STUBS SHALL BE 8" P.V.C..SDR-35." _ |
. . | 3. ALL SANITARY SEWER AND STORM DRAIN MANHOLES SHALL BE jﬁm * = 48"
| / L / // " UNLESS INDICATED OTHERWISE WITH WATERTIGHT JOINTS.
j / / 4. MAINTAIN MINIMUM 10 FOOT HORIZONTAL SEPARATION BETWEEN WATER AND
) / — SANITARY SEWER MAINS OR 18 INCH VERTICAL SEPARATION AT omommmzom
i / 2, WITH SANITARY SEWER ON BOTTOM. = '
, ST~ . LNy 5. ALL CONCRETE STORM DRAIN PIPE SHALL BE REINFORCED. CONGRETE PIPE.
y e F T px CLASS IV, JOINTS SHALL BE. WATERTIGHT AND SHALL HAVE RUBEER GASKETS AS'
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