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APPENDIX F

Mr. Mike Sheehy

Ruth & Going, Inc. HYDROLOGY REPORT
The Alameda

Santa Clara, CA 95050

Re: Lexington Quarry Stilling Basin Sizing
Dear Mr. Sheehy:

Schaaf & Wheeler has completed their analysis of three stilling basins for the Lexington
Quarry. The results of our analysis including the proposed size of the three basins, the
size of the particles to be settled in the basins, and the residence time required for the
particles to settle out have been included in this memorandum,

The first part of our analysis was to estimate a sediment load that the basins would have
to accommodate based on average sediment yield rates for the area with adjustments
being made for loss of canopy and ground cover, estimates of the maximum expected
annual discharge of sediment, and a factor of safety. The average sediment yield rates
were taken from a 1974 Soils Conservation Service publication, "Erosion, Sediment, and
Related Salt Problems and Treatment Opportunities: Special Projects Division." The
average rate of 0.2 ac-ft/sq. mi./yr, was doubled for the active mining side to account for
the presence of piles of material observed during a recent site visit, These piles of
material would be subject to erosion and could therefore contribute sediment loading to
Basin 1, The results of our basin sizing efforts are shown below:

Basin 1 - Active Mining on Fast Side

Drainage area contributing sediment

2,

227 acres'= .0355 sqQ. mi.

1l

Average sediment yield rate 0.4 ac-ft/sq. mi./yr

(0.4) * (15, years of avg, sediment yield in one year) = 6.0 ac-ft/sq. mi.
(6.0 ac-ft/sq, mi) * (.0355 sg. mi,) = 0.213 ac-ft
(0.213 ac-ft) * (10, adj. for no canopy or ground cover) = 2.13 ac-ft

(2.13 ac-ft) * (1.2, factor of safety) = 2.6 ac-ft
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Mr. Mike Sheehy, page 2

April 15. 2002

Total Volume of Basin 1, per Ruth & Going grading
Approx. Dimensions of Basin 1 (L. X W X H)

344 ac-ft
170' X 60' X 15'

Basin 2 - Inactive Hillside on West Side
Drainage area contributing sediment
Average sediment yield rate
(0.2) * (15, years of avg. sediment yield in one year)
(3.0 ac-ft/sq. mi) * (,0278 sq. mi.)
(0.083 ac-ft) * (10, adj. for no canopy or ground cover)
(0.83 ac-ft) * (1.2, factor of safety)
Total Volume of Basin 2 Ponds, per Ruth & Going

17.8 acres = ,0278 sq. mi.
0.2 ac-ft/sq. mi/yr

3.0 ac-ft/sq. mi.

0.083 ac-ft

0.83 ac-ft

1.0 ac-ft

4,08 ac-ft

At the request of the client we have configured Basin 2 into a multi-cell pond, with the
approximate dimensions of the most downstream pond (Cell 1) shown below. The total
volume of the Basin 2 ponds is approximately 4 times greater than the volume required to
store 15-years worth of sediment production, providing for an increased leve] of
protection to be discussed later in this report. Please note that Cell 1 has been sized to
provide the required residence time to settle out the 0.1 mm. particle size as discussed

below.
Approx. Dimensions of Basin 2, Cell 1 (LX W X H)

180'X 58X 7

Basin 3 - Knoll Active Hillside on East Side
Drainage area contributing sediment
Average sediment yield rate
(0.4) * (15, years of avg. sediment yield in one year)
(6.0 ac-ft/sq mi) * (0027 sq. mi.)
(0.016 ac-ft) * (10, adj. for no canopy or ground cover)
(0.16 ac-ft) * (1.2, factor of safety)
Total Volume of Basin 3, per Ruth & Going grading
Approx. Dimensions of Basin 1 (L X WX H)

n

1.7 acres = .0027 sq. mi.
0.4 ac-ft/sq. mi/yr

6.0 ac-f:/sc/l. mi.

0.016 ac-ff

0.16 ac-ft

0.2 ac-ft

0.5 ac-ft

62.5' X 32.5' X 10"
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Mr. Mike Sheehy. nage 3 April 15, 2002

The second part of our analysis was to estimate the residence time in the basins required
to settle out the 0.1 mm, particle size. A particle size of 0,1 mm. represents a trap
efficiency of approximately 92 percent and 86 percent, respectively, for the active and
inacrive sides of the quarry, Stokes'Law was vsed to estimate the gettling velocity of the
0.1 mm. particle size. Assuming a water temperature of 55 degrees Fahrenheit, a particle
specific gravity of 2.6, and a patticle size of 0.1 mm. resulted in a settling velocity of .024

ft/s,

The final part of our analysis was to determine whether there was adequate length in the
proposed stilling basins to settle ouf the particles in the time required for the 100-year
flow to pass through the basins, The 100-year flow was determined vsing the Rational
Method with a C-value of 0.88, a time of concentration of 10 minutes, and a rainfall
intensity of 4.3 inchés per hour obtained from the Santa Clara County Drainage Manual,

The residence time in the basins was calculated s the time required for the 100-year
discharge to pass through the basins assuming flow was going out of the basin at the
same rate as it was entering the basins. The average velocity throygh the basins was
determined by assuming that the basins were already half full of sediment and the cross-
sectional area available for flow was the product of the basin width multiplied by half of
the depth of the basin. The velocity was then taken to be the 100-year flow rate divided
by the cross-sectional area. The settling time required for a particle diameter of 0.1 mam.
Wwas determined for a settling depth of one-half the depth of the basin divided by the
settling velocity calculated using Stokes' Law, 0,024 ft/s.

The results of this final part of the analysis are shown below:

Basin 1 - Active Mining on East Side

Drainage area contributing rainfall runoff = 25.1 acres
Runoff Coefficient, C = 0.88
Rainfall Intensity, i _ = 4J3inhr
100-year runoff, Qino = 95cfs
Basin area available for 100-year discharge = 450 sq, ft.
Velocity through basin o = (.21 ft/:s“/}
Residence ime in basin = 810 sec.
Depth of settling in basin = 7.5t
Settling time in basin = 315 seconds
Basin 2 - Inactive Hillside on West Side
Drainage area contributing rainfall runoff = 22.0 acres
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April 15, 2002

Runoff Coefficient, C = 0.88
Rainfall Intensity, i = 43in/hr
100-yeat runoff, Qoo = 85¢cfs
Area of Basin 2, Cell 1
available for 100-year discharge = 192.5sq. ft
Velocity through basin = 044 fts
Residence time in basin = 410 sec,
Depth of settling in basin = 3.5ft
Settling time in basin = 150 seconds
Basin 3 - Knoll Active Hillside on East Side

Drainage area contributing rainfall runoff = 1.7 acres
Runoff Coefficient, C = 0.88
Rainfall Intensity, i = 4.3in/hr
100-year runoff, Qia = Gcfs
Basin area available for 100-year discharge = 162.5 sq. ft,
Velocity through basin = 0.037 ft/s
Residence time in basin = 1690 sec.
Depth of settling in basin = A

= 210 seconds

Settling time in basin

The results of our analysis show that given the proposed stilling basin dimensions, the
basins would provide adequate residence time to settle out the 0.1 mm. diameter particles
of sediment while still conveying the 100-year discharge, even with the basin half-full of

sediment.
AT -

#
%

Our analysis assumes that the ponds will outfall to Limekiln Creek through culverts with
riser pipes installed in the ponds, In the case of Basin 2, the additional 3 cells upstream
of Cell 1 should be connected by culverts with riser pipes. In addition, the Basins will be
equipped with emergency spillways. In the unlikely event that one of the culverts
becomes blocked, the pond(s) will overtop and the spill(s) will travel through the site,
across the access road to Lexington Quarry, discharging directly into Limekiln Creek.,
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Mr. Mike Sheehy. page 5 April 15. 2002

As previously mentioned, Basin 2 has been sized to be much larger than required to
accommodate 15-years worth of sediment production. Based on our calculations, Basin 2
has capacity for over 40 years worth of sediment production assuming the reclamation
planting efforts continue to provide an incregsed level of ground cover and canopy. Based
on our field reconnaissance, it appears that the plantings have begun to establish
themselves, particularly on top of each of the benches. The 40 plns years of sediment
production capacity in the Basin 2 ponds also assumes the stilling bagin currently
upstream of the Basin 2 ponds is filled in and grading is performed to direct the runoff
that currently drains into the stilling basin into the Basin 2 ponds. Assuming similar re-
planting efforts on the active hillside currently being mined, upon reclamation, Basin 1,
as currently configured, would also have capacity for over 40 years of sediment
production and Basin 3 would have capacity for over 75 years of sediment production. In
addition, Basin 1 could be enlarged after the mining efforts have concluded to provide
additional capacity for an increased level of sediment production.

‘We appreciate the opportunity to provida this analysis for you. Please review our results
and discuss the basin sizing parameters with your client to determine their feasibility, If
you have any questions or need additional information, please do not hesitate to contact
Jim Gessford at (206) 624-9932 or myself at (408) 24(6-4848.

Very truly yours, &
SCHAAF & WHEELER /&
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May 28, 2002

Mr. Mile Sheehy

Ruth & Going, Inc,
The Alameda

Santa Clara, CA 95050

Re: Lexington Quariy — Riser Pipe Sizing

Dear Mr. Sheehy:

Schaaf & Wheeler is pleased fo respond to your request to provide design sizes for the
riger pipes required to drain the propased stilling basins for both the active and inactive
sides of the Lexington Quarry, The pipe sizing is based on the tiser inflow nomograph
included with this conrespondence.

~

The riser pipes for each of the stilling basins were sized to discharge the 100-year design
discharge in each basin assuming 1.5 feet of head above the crest of the riser, The .100-
year design discharges for each side of the Quany were previously estimated by Schaaf
& Wheeler and documented in aur lefter to you dated April 23, 2002, The design
discharge estimates are 95 cfs, 85 cfs, and 6 cfs for the active mining side, inactive
hillside, and the knoll on the upstream side of the active hillside, respectively.

Based on these design dischayges and the riser inflow nomograph, the ponds on the active
side would require a riser diameter of 72 inches. The ponds on the inactive side would
require a riser diameter of 54 inches. The pond proposed to take the runoff from the
Jmoll at the upstream end of the active hillside would require a riser diameter of 15 inches
and a head above the crest of the weir of approximately one foot.

In addition to the riser inflow nomogtaph, we ate algo including several typical design
details for use in designing the riser pipes to drain the proposed stilling basins. If you
need additional design details or assistance in designing the riser pipe outfalls, please do
not hesitate to contact either Jim Gessford me.

P e RN

Very truly youts,

SCHAATF & WHEELER '

ames R. Schagf, PhD, PE 1 >
Principal o Gl 4
Enclosutes e

Cc: Mr. Chuck Bamets, West Coast Aggregates (w/ enclosures)
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Riser Overflow. The nomograph in Figure 3.24 can be used to determine
the head (in feet) above a riger of given diameter and for a given flow
(usually the 100-year peak flow for developed conditions),
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SECTION53 DETENTION FACILITIES

FIGURE 5.3.1.A TYPICAL DETENTION POND
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i _ 5.31 DETENTIONFONDS —DES/GN CRITERIA

FIGURE 5.3.1.B TYPICAL DETENTTION POND SECTIONS
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SECTIONS.3 DETENTION FACILITIBS

" FIGURE 5.3.1.C OVERTLOW STRUCTURE
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May 28, 2002

Mr. Mike Sheehy

Ruth & Going, Inc,

The Alameda

Santa Clara, CA 95050

Re: Lexington Quarry — Design Discharge Estimates
Dear Mr, Sheehy:

Schaaf & Wheeler is pleased to respond to your request to provide design discharge
estimates for the restoration channel proposed for the Lexington Quarry site, The design
discharges presented here were estimated using the Santa Clara Valley Water District’s
procedures outlined in their Hydrology Procedures Manual (Draft, December 1998).

For watersheds less than 2 square miles, referred to as small watersheds, the design
discharge estimates are given by the following equation:

Q= 10" A™ MAP* 8% L® exp [2.3026 M, + 2.65 SD,?]

Where: Q = Design discharge estimate, cfs
' A = Watershed area, mi

MAP = Mean annual precipitation, in.
S = Average basin slope, ft/ft.
L = Basin length, mi.
ag, 4y, 82, 83, a4 = Model parameters
M, = Mean of the model residuals
SD, = Standard deviation of the model residuals

The watershed parameters were obtained from the USGS Los Gatos quadrangle using
measurement procedures described in the District's manual, The parameters shown in
Table 1 are for both the main channel upstream of the guarry and for the tributary
entering the main channel from the southeast where the existing channel bypass changes
from a 48" CMP to a 27" CMP combhined with a 36” CMP,

Table 1 — Watevshed Parameters

Watershed A, m2 MAP, in. S, ft/ft L, mi.
Main Channel 0.47 42 0.1065 1,515
Tributary Channel 0.0625 42 0.308 0517 |
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Mr. Mike Sheehy, page 2 : May 28, 2002
Lexington Quarry '

The mode! parameters, aq, a;, a2, 23, 44, My, and SD., were obtained from the Dislrict's
manual. The values of the model parameters depend upon the return interval and
dyration of the desired design discharge, The parameter values shown in Table 2 are for
the instantaneous peak discharge for the 10- and 100-~year return intervals.

Table 2 - Model Parameters

Refurn Interval,yrs. | a) | a 2y a3 ag | My, | SD, _
10 0.6687 | 1.341 | 1.017 | -0.2719 | -0.8789 | 0.00 | 0.2960
100 0.9979 | 1.067 | 0.8228 | -0.3110 | -0.4436 | 0.00 | 0.3070

The results of the analysis are shown on Table 3 for both the main channel and the
tributary channel. A design discharge value on the main channel downstream of the
tributary is best estimated as the sum of the two listed discharges.

Table 3 - Design Discharge Estimates

Return Interval
Watershed 10-Year 100-Year
Main Channel 122 210
Tributary Channel 16 30

If you have any questions or need additional information, please do not hesitate ta contact
* Jim Gessford or me.

Very truly yours,
SCHAAF & WHEELER

e S
James R. Schaaf, PhD, PE

Princijpal

Ce: Mr. Chuck Barnett, West Coast Aggregates
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APPENDIX F-1

October 1.0, 2003

Mr. Mike Sheehy ’ ,
Ruth & Going, Inc.

The Alameda

Santa Clai:a, CA 95050

Re:' Final Report Lexington Quarry Stilling Basins

Schaaf & Wheeler is pleased to submit this final report docwmenting their analyses of the
proposed sediment stilling basins for the Lexington Quarry (Quarry). This feport serves as a
summatry of the wotls completed by Schaaf & Wheeler from Febtuary, 2002 to October, 2003.
The: results of the analyses including the proposed size of the basius, the size of the particles to
be settled in the basins, the residence time required for the particles to settle out have been
inclbded in this memorandum. In addition, this report contains a discussion of the Modified-Puls
routing technique used to route the stormwater runoff from the Quarry through the basins, design
ctiteria to size the riser pipes in the basins, and design discharge estimates for the “restoration
channel” proposed for the Quarry.

Stilling Basin Sizing

Schaaf & Wheeler went through several revisions to size and locate the stilling basins for the
Quarry. Initially it was proposed that there be two basins, one on the active mining (Bast) side of
the basin and another on the inactive (west) side of the Quarry. Ultimately the analyses resulted
in the need for three basins, one on the active mining (east) side (Basin 1), a series of four, tiered
cell§ on the inactive (west) side (Basin 2), and a small basin at the base of the knoll on the active
(east) side of the Quarry (Basin 3). Schaaf & Wheeler has completed their analysis of three
stilling basins for the Lexington Quarry. The proposed size of the three basins, the size of the
particles to be settled in the basins, and the residence time required for the particles to settle out

are included in this report.

The first pait of the basin sizing analysis was to estimate a sediment load that the basins would
have to accommodate based on average sediment yield rates for the area with adjustments being
made for loss of canopy and ground cover, estimates of the maximum expected annnal discharge
of sediment, and a factor of safety. The average sediment yield rates were taken from a 1974
Soils Conservation Service publication, "Erosion, Sediment, and Related Salt Problems and
Treatment Opportunities: Special Projects Division." The average rate of 0.2 ac-ft/sq. mi./yr.

| F-1A
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was doubled for the active mining side to account for the presence of piles of material observed
during a recent site visit. These piles of material would be subject to erosion and could therefore
confribute sediment loading to Basin 1. In addition, the predicted rates were mnultiplied by a
factor of 10 to account for the loss of ground coyer and tree canopy at the Quarry site. The
pledlcled rates were then multlphed by a 1.2 factor of safety, resulting in an estimated sediment
yield rate of 2.4 ac-ft/sq. mi./yr. for the inactive side and 4.8 ac-ft/sq. mi./yr. for the active side of
the Quarry. Finally based on an analysis of the cube of the daily discharges (Q*) in nearby
Saratoga Creek it was determined that on any given year that the sediment yield could be 15
times that of the average yield, therefore, the basins should be designed to accommodate a
mintimum of 15 years worth of sediment. '

At the request of the Santa Clara Valley Water District (District), Schaaf & Wheeler compared
the pforementioned sediment yield rates to those found in the USGS report, Effects of Limestone
Quqrrying and Cement Plant Operations on Runojf and Sediment Yields in the Upper
Permanente Creek Basin, Santa Clara County, California (USGS, 1989). This comparison was
made to address the District’s concern that “the probable average sediment yield rate from the
quarry is much higher than what was identified by the applicant.”

The USGS study made a comparison between the sediment yield rates of the West Fork
Permanente Creek (“natural® condition) and Permanente Creek (“quarry” condition). The USGS
study reports that the sediment yield rate from a basin on the West Fork is 480 tons/mi®. By way
of ecomparison, the study reports a sediment yield rate from a basin on Pennanente Creek of
5,870 tons/mi?, nearly 12 times the rate for the “natural” West Fork watershed, The USGS study
also reports an average weight of sediment removed from the Permanente Creek basin 02,700
Ib/yd?. Tlns average welght allows for the conversion of the reported sediment yield rates from
tond/imi° to acre~ft/mi” in order to compare their rates to those estimated by Schaaf & Wheeler.

The “natural condition” rate of 480 tons/mi* for the nearby West Fork Premanente Creek
converts to a sediment yield rate of 0.22 acre-f/mi?, nearly identical to the 0,2 acre-fi/mi®
“natural condltwn" rate referenced in the basin sizing calculations. The “quairy condition” rate
of 5,870 tons/mi* for nearby Permanente Creek converts to a sediment yield rate of 2.7 acre-
ft/mi®, close to the 2.4 acre~ft/mi’ “inactive quarry” conditions rate referenced in the bagin sizing
calculauons The “active quarry” conditions rate of 4,8 acre-fi/mi®used in the basin sizing
calculations is nearly 1.8 times the “quarry condition” rate predicted by the USGS study,
therefore the sediment yield rates used by Schaaf & Wheeler to size the sediment stilling basins

for the Quarry are conservative,

The results of the sediment basin sizing efforts are shown below:

Basin 1 ~ Active Mining on East Side
- 2 on Kast olde

Drainage area contributing sediment 22.7 acres = ,0355 sq. mi,

il

Ava'rage sediment yield rate 0.4 ac-ft/sq. miJ/yr

6.0 ac-ft/sq, mi.

(0.4) * (15, years of avg. sediment yield in one year)

(6.0 acft/sq. mi) * (.0355 sq. mi.) 0.213 ac-ft
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(0.213 ac-ft) * (10, adj. for no canopy or ground cover) = 2.13 ac-fi

(2.13 ac-ft) ** (1.2, factor of safety) = 2.6 ac-{t
Total Volume of Basin 1, per Ruth & Going grading = 3.44 ac-ft
Approx. Dimensions of Basin 1 (L X W X H) = 170'X60' X 15"

|
Basin 2 - Inactive Hillside on West Side

Drainage area contributing sediment = 17.8 acres =.0278 sq. mi.

Avegrage sediment yield rate = 0.2 ac-ft/sq. mi/yr

(O.Zi) * (15, years of avg. sediment yield in one year) = 3.0 ac-ft/sq. mi.
(3.0} ac-{/sq. mi) * (0278 sq. mi.) = 0.083 sc-ft
(0.03!83 ac-ft) * (10, adj. fot 1o canopy or ground cover) = 0,83 ac-t

(0.8'{3 ac~ft) * (1.2, factor of safety) = 1.0 ac-ft

Total Volume of Basin 2 Ponds, per Ruth & Going = 4,08 ac-ft

At the request of the client, Basin 2 was configured into a tieted, multi-cell pond, with the
appfoximate dimensions of the most downstream pond (Cell 1) shown below. The total volume
of the Basin 2 ponds is approximately 4 times greater than the volume required to store 15-years
worth of sediment production, providing for an increased level of protection to be discussed later
in this report. Please note that Cell 1 was sized to provide the required residence time to settle

out the 0.1 mm. particle size as discussed below., )

L1

Appsrox. Dimensions of Basin 2, Cell | LX WX M) = 180' X55' X 7' .

Basin 3 - Knoll Active Hillside on East Side

1l

Drajnage area contributing sediment 1.7 acres = .0027 sq. mi.

Avarage sediment yield rate = 0.4 ac-{i/sq. mi/yr
(0.4) * (15, years of avg. sediment yield in one year) = 6.0 ac-{t/sq. mi.
(6.0 ac-f¥/sq. mi) * (.0027 sq, mi.) = 0,016 ac-ft

= 0.16 ac-ft

(0.016 ac-ft) * (10, adj. for no canopy or ground cover)
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(0.16 ac~ft) * (1.2, factor of saf'eljy) = 0.2 ac-ft
I
Total Volume of Basin 3, per Ruth & Going grading = 0.5 ac-ft
|
Approx. Dimensions of Basin 1 (L X W X H) = 0625'X3258X10"

The second part of the analysis was to estimate the residence tinie in the basins required to settle
outthe 0.1 mm. particle size. A particle size of O.1 mm. represents a trap efficiency of
approximately 92 percent and 86 percent, respectively, for the active and inactive sides of the
quairy. Stokes' Law was nsed 1o estimate the settling velocity of the 0.1 mm. particle size.
Asshming a water temperature of 55 degrees Falurenheit, a particle specific gravity of 2,6, and a
particle size of 0.1 nun. resulted in a settling velocity of .024 fi/s.

The final part of the analysis was to detertine whether there was adequate length in the
ploposed stilling basins to settle out the particles in the time requlred for the 100-year flow to
pass through the basins. The 100-year flow was determined using the Rational Method with a C-
vah.')e of 0.88, a time of concentration of 10 minutes, and a rainfall intensity of 4.3 inches per

hour obtained from the Santa Clara County Drainage Manual.

The residence time in the basins was calculated as the time required for the 100-year discharge to
pasy through the basins assuming flow was going out of the basin at the same rate as it was
entermg the basins, The average velocity through the basing was determined by assuming that
the basins were already half full of sediment and the cross-sectional area available for flow was
the product of the basin width multiplied by half of the depth of the basin. The velocity was then
taken to be the 100-year flow rate divided by the cross-sectional area. The settling time required
fot 4 particle diameter of 0.1 mm. was determined for a settling depth of one-half the depth of the
baSlP'I divided by the settling velocity calculated using Stokes' Law, 0.024 fUs.

The results of this final part of the basin sizing analysis are shown below:

Basin 1 ~ Active Mining on East Side

Drainage area contributing rainfall runoff = 25.1 acres ol
Runoff Coefficient, C = 0.88

Rah}fall Intensity, i = 43 in/hr

100-year runoff, Qo = 05 cfs

Basin arca available for 100-year discharge = 450 sq. ft.

Velocity through basin = 0.2 ft/s

Resjdence time in basin = 810 sec.
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Deﬁ;th of settling in basin

Settling time in basin

15 i)

315 seconds

:Basin 2 =~ Inactive Hillside on West Side

Dra'inage area contributing rainfall runoff = 22.0acres r~~
Rur;off Coefficient, C = 0.88

Raipfall Intensity, i = 43 in/lr

100-year runoff, Qoo = 85cfs

Are]!a of Basin 2, Cell 1

avajlable for 100-year discharge = 1925 sq. ft.
Velocity through basin = 0.44 f/s

Residence time in basin = 410 sec.

Depth of settling in basin = 35t

Settling time in basin = 150 seconds

Fasin 3 - Knoll Active Hillside on East Side

Drainage area contributing rainfall runoff = 1.7 acres -
Runoff Coefficient, C = 0.88

Ramfall Intensity, i = 43in/hr

100-year ru;wff, Qioo = Ocfs

Basin area available for 100-year discharge = 1625 sq. ft.

Velc')city through basin = 0.037 f/s

Residence time in basin = 1690 sec.

De}ﬁ'th of settling in basin = S5t

' = 210 seconds

Secttling time in basin

|
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Thgq results of the basin sizing analysis show that given the proposed stilling basin dimensions,
the lbasins would provide adequate residence time to settle oyt the 0,1 nm. diameter particles of
sediment while still conveying the 100-year discharge, even with the basin half-full of sediment.

The analysis assumes that the ponds will outfall to Limekiln Creek through culverts with riser
pipes installed in the ponds. In the case of Basin. 2, the additional 3 cells upstreain of Cell 1
sho'pld be connected by culverts with riser pipes. In addijion, the Basing should be equipped
with emergency spillways. In the unlikely event that one of the culverts becomes blocked, the
pond(s) will overtop and the spill(s) will travel through the site, across the access road to
Lexington Quarty, discharging directly into Limekiln Creek.

As previously mentioned, Basin 2 was sized to be much larger than required to accommodate 15-
years worth of sediment prodyction. Based on the calculations, Basin 2 has capacity for over
40 years worth of sediment production assuming the reclamation planting efforts continue
to provide an increased leyel of ground cover and canopy. Based on the field reconnaissance,
it appears that the plantings have begun to establish themselves, particularly on top of each of the
benches. The 40 plus years of sediment production. capacity in the Basin 2 ponds also assumes
the stilling basin currently upstream of the Basin 2 ponds is filled in and grading is performed to
direct the runoff that currently drains into the stilling basin into the Basin 2 ponds. Assuming
similar re-planting efforts on the active hillside currently being mined, upon reclamation,
Basin 1, as currently configured, would also have capacity for over 40 years of sediment
production and Basin 3 would have capacity for over 75 years of sediment production. In
addition, Basin 1 could be enlarged after the mining cfforts have concluded to provide
additional capacity for an increased level of sediment production.

Finally, based on the provisions set forth in the State Mining and Reclamation Act (SMRA) the
State of California Division of Mines and Geology requires that sediment stilling basins located
on quarry sites be adequately sized to hold the 20-Year, 1-hour storm. The basins being
proposed for the Lexington Quarry site have been designed to pass the 100-Year, 24-hour storm,
therefore, the SMRA requirement has been met and exceeded for the proposed basins.

MO,’DIF]ED-PULS ROUTING, PEAK DISCHARGE

At the request of the Santa Clara Valley Water District (District) and Santa Clara County
(County), Schaaf & Wheeler analyzed the previously sized sediment stilling basins for the
Lexington Quarry site to estimate the removal efficiency of the ponds using the Modified-Puls
routing technique in the U.S. Army Corps of Engineers’ HHEC-1 hydrologic computer program.

The{Return Period-Duration Specific (TDS) Regional Equation contained in the Distiict’s Draf?
Hycgrology Procedures Manyal (December 1998) was used to estimate the 100-year, 24-hour
pregipitation depth for the drainage areas contributing stormwater runoff'to each of the stilling
basins., The resulting precipitation depth of 11.04 inches was multiplied by the same Rational
Method runoff coef ficient, C, used in the basin sizing calculations, 0.88, to account for rainfall
losses due to infiltration. Finally, this depth was multiplied by the drainage area contributing
runoff to each of the basins to determine the 100~year, 24-hour volnne of stormwater runoff into

eaclh of the basins.
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Thej 100-year, 24-hour volumes of stonmwater runoff and the peak runoff valuyes calculated in the
earlier basin sizing work were used to “balance” the 100-year, 24-hour duration, S-minute time-
increment stormwater runoff hydrograph obtained from hydrologic modeling work previously
performed in Santa Clara County, These “balanced” hydrographs were then routed through the
basing in HEC-! using the Modified-Puls routing technique. For ronting purposes it was
assumed that only the area above the top of the riser pipe and below the top of the pond (1.5 feet
for Basins 1 and 2 and 1.0 foot for Basin 3) was available for active storage (i.e., it was assumed
that the sediment basins were full of water up to the lip of the riser pipe at the start of the 100-
yeay, 24-hour storm). It was also assumed,that half of the pond was filled with sediment and that
only the top half was available for routing the stormwater through the pond. Finally, the
diameters of the riser pipes were asstimed to be 72-, 54- and 15-inches for Bagins 1, 2, and 3.,

) rcspcctWely as suggested in Schaaf & Wheeler’s May 21, 2002 letter to Ruth & Going. Figures
1, 2 and 3 show the inflow and routed outflow hydrographs for Basins 1, 2, and 3, respectively.

Table 1 shows the results of the Modified-Puls routing in HEC-1. It should be noted that flow
was routed through a sequence of four, tiered cells comprising Basin 2. Only the bottom cell
was used to calculate the sediment removal efficiency.

Table 1 - HEC-1 Results

Basin 12,2,}:;‘:’(:::3; ) Peak Flow (cfs) Routed Flow (cfs)’
1 203 95 70
2 17.8 85 54
3 1.4 6 4.5

The routed flow obtained from HEC-1 was used to estimate the flow-through velocity in the
stilling basins. The velocities were obtained by assuming that half of each of the basins would
be fill of sediment and that only the cross-sectional area of the top half of each of the basins
wotijld be available for conveying stormwater runoff. These velocities along with the length of
cacl) of the basins were used to calculate the residence time in the basins available for settling

out the sediment particles as shown in Table 2.

Tahle 2 - Stilling Basin Residence Time

Ba'sin Basin Dimensions | Flow Velocity Through | Basin Length Residenee
(WXH) Basin (ft/s) (ft.) Time (sec.)
| 00’ X'7.5° 0.156 170 1100
2 598 X.3.5" 0.28 180 640
3 32.5°X5 0.028 62.5 2260

Finally, the residence time in the basins was used to calculate the settling velocity of the
sediment particles in the basinis in order to estimate the minimum sediment particle size removed
and removal efficiency of each of the basins. The settling velocity was obtained by assuming

! Flufv vestlting from routing peak flow thraugh stilling basin using the Modifed-Puls rechnique in HEC-I
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thaf half of the basins would be full of sediment and that the sediment particles would have to
fall a distance equal to the remaining depth of the basin (1/2 of the total depth of the basin)
within the allotted residence time shown in Table 2. These seitling velocities were then used to
solve Stokes’ Law to estimate the minimwn particle size removed from the basins. The
graglation curves obtained by Schaaf & Wheeler and Parikl Consultants (1/30/02) were then used
to estimate the removal efficiency of each of the basins as shown on Table 3,

Table 3 - Stilling Basin Removal Efficiency

. : . Minimum Sediment
Basin Settling Depth SettlmgVelocxty Particle Size Removed Removal
’ (tt) (ft/s) ( Efficiency (%)
) mm.)
I 7.5 0.0068 0.053 94
2 55 0.0055 | 0.048 88
3 ' 5.0 0.0022 0.030 95

In conclusion, the results of the Modified-Puls routing using HEC-1 slightly improves the earlier
estiinates for the minimum particle size that could be removed and slightly improves the removal
efficiency that can be attained by using sediment stilling basins to treat the stormwater runoff
from the Lexington Quarry site before discharging it into Limekiln Creek.

MODIRIED~-PULS ROUTING, 24-HOUR AVERAGE DISCHARGE

Theraforementioned Modified-Puls routing procedure was repeated using the 24-hour average
discharge instead of the peak discharge that occurs for a very short time (10 minutes) to better
predict the sediment removal efficiency and the minimum sediment paiticle size expected to be
settled in the basins. The 24-hour average flow rates used in the analysis are shown on Table 4.

Talle 4 - HEC-1 Resulis

Basin ~ Peak Flow (cfs) 24-Hour Average Flow (cfs)
i 1 95 20 '
[ 2 85 =8
-3 ] 6 1 B

As before, the 24-hour average flow rate obtained from HEC-1 was used to estimate the flow-
through velocity in the stilling basins. The velocities were obtained by assuming that half of
each of the basins would be full of sediment and that only the cross-sectional area of the top half
of each of the basins would be available for conveying stormwater runoff. These velocities
along with the length of each of the basins were used to calculate the residence time in the basins
available forsettling out the sediment particles as shown in Table S.
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Table 5 - Stilling Basin Residence Time

Bz;sin Basin Dimensions | Flow Velocity Through | Basin Length Residence
(WX H) Basin (ft/s) (ft.) Time (sec.)

1 60" X 7.3 0.044 170 3825

2 55 X 3.9 0.094 180 1925

3 | 325 X5’ 0.006 62.5 10,156

Findlly, the residence time in the basins was used to calculate the settling velocity of the
sedjment particles in the basins in order to estimate the minimum sediment particle size removed
and removal efficiency of each of the basins. The settling velocity was obtained by asswuning
that half of the basins would be filll of sediment and that the sediment particles would have to
fall a distance equal to the remaining depth of the basin (1/2 of the total depth of the basin)
within the allotted residence time shown in Table 5. These settling velocities were then used to
solve Stokes’ Law to estimate the minimum particle size removed from the basins. The
gradation curves abtained by Schaaf & Wheeler and Parikh Consultants (1/30/02) were then used
to estimate the removal efficiency of each of the basins as shown on Table 6.

Table 6 - Stilling Basin Removal Efficiency

. ) ; Minimum Sediment
Settling Depth | Settling Velocit . p Removal
Basin (fgt.) 3 (i%t /s) y Particle (Slze Removed Efficiency (%)
mm,)
1 7.5 0.0020 0.028 - 95 N
Z 3 |  0.0018 0,027 01
3 5.0 | 0.0005 0014 96

In conclusion, using the 24-hour average discharge instead of the instantaneous peak discharge
givés us a better picture of how well the proposed basins will perform over time in removing
sediment from the stormwater runoff draining to Limeliln Creek and ultimately to Lexington
Reservoir. Using the 24-howr average discharge also results in removal efficiencies and
minimum particle sized removed values that are consistent with what the District requested.

RISER PIPE S1ZING

Schaaf & Wheeler provided design sizes for the riser pipes required to drain the proposed stilling
basins for both the active and inactive sides of the Quarry. The pipe size estimates were based
on the riser inflow nomograph included as Figure 4,

The riser pipes for each of the stilling basins were sized fo discharge the 100-year design
discharge for each side of the Quarry assuming 1.5 feet of head above the crest of the riser. The
100-year design discharges for each side of the Quarry were previously estimated by Schaaf &
Wheeler and docuimented in a letter to an April 23, 2002 letter to Ruth & Going. The design
discharge estimates are 95 cfs, 85 cfs, and 6 cfs for the active mining side, inactive hillside, and
the knol] on the upstream side of the active hillside, respectively,
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Baq}’ed on these de31gn discharges and the riser inflow nomograph, the ponds on the active side

would require a riser diameter of 72 mches The ponds on the inactive side would require a riser
diareter of 54 inches, The pond proposed to talce the rupoff from the knoll at the upstream end
of the active hillside would requite a riser diameter of 1S itiches and a head above the crest of the

weiy of approximately one foot.

In addition to the riser inflow nomograph, several typical design details for use in designing the
risey pipes to drain the proposed stilling basins are included as Figures 5 through 7.

LEXINGTON QUARRY DESIGN DISCHARGE ESTIMATES

Design discharge estimates were provided by Schiaaf & Wheeler for the restoration channel
proposed for the Lexington Quarry site. The desigi discharges presented here were estimated
using the Santa Clara Valley Water District’s procedures outlined in their Hydrology Procedures

Manual (Draft, December 1998).

For watersheds less than 2 square miles, referred to as small watersheds, the design discharge
estimates are given by the following equation:

Q=10" A™ MAP™ §" L™ exp [2.3026 M. + 2.65 SD,%

Where: Q =Design discharge estimate, cfs
J A = Watershed area, mi®

MAP = Mean annual precipitation, in,
S = Average basin slope, ft/ft.
L = Basin length, mi.
a0, 81, 82, 83, a3 = Model parameters
M. = Mean of the model residuals
SD, = Standard deviation of the model residuals

|

|
Tlie watershed parameter's were obtained from the USGS topographic quad sheet for Los Gatos,
California using the measureinent procedures described in the District’s manual. The parameters
shown in Table 7 are for both the main channel and the tributary entering the main channel from
the southeast where the channel bypass changes from a 48” CMP to a 27 CMP combined with a

36” CMP.

Tahle 7 — Watershed Parameters

___+ Watershed A, mi2 MAP, in. S, ft/ft L, mi.

____Main Channel 0.47 .42 0.1065 1.515
Tributary Channel 0.0625 42 0.308 0.817

The model parameters, ay, a), as, a3, a4, M, and SDe, were obtained from the District's manual.
The, values of the model parameters depend upon the return interval and duration of the desired
design discharge. The values shown in Table 8 are for the instantaneous peak discharge for the

10- and 100-year return intervals.

'

i
I
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Tafi)le 8 ~ Mode] Parameters

Ifeturn Interval, yrs. ag | ay a; . a3 A4 M. SD,
0 0.6687 | 1.341 1.017 | -0.2719 | -0.8789 | 0.00 | 0.2960
100 0.9979 | 1.067 | 0.8228 | -0.3110 | -0.4436 | 0.00 | 0.3070

The results of the analysis to obtain design discharge estimates for the 10- and 100-year return
interval floods are shown on Table 9 for both the main channel and the tributary channel.

Table 9 — Design Discharge Estimates

a Return Interval

| Watershed 7 10-Year 100-Year
_Main Channel | 122 210
Tributary Channel 16 30

We appreciate the opportunity to provide this information to you, Please review the final report
and discuss it with your client to make sure we’ve included everything you need. If you are
satisfied with the final report, please forward copies to Mignone Wood and David Powers. If
you have any questions or need additional information, please do not hesitate to contact Jim
Gessford at (206) 624-9932 or myself at (408) 246-4848. .

Very truly yours,
SCHAAF & WHEELER

James R. Schaaf, PhD, PE

Principal

Ce Mr. Chuck Barnett, West Coast Aggregates
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May 28, 2008

Mr. Richard DeAtley

West Coast Aggregate, Inc.
XXXYYYY

San NNNN, CA XXX

Re: Hydrologic Findings for Lexington Quarry Plan

Dear Mr. DeAtley

Plans for the mining of the Lexington Quarry and the Final Reclamation Plan Grading were on a
plan sheet completed by Ruth & Going and dated 05/05/08. A field visit was held on May 13,
2008 to verify current basin sizes and current locations and sizes of outfall structures.

Two issues are addressed in this letter report: the change in peak discharges to the Tributary of
Lime Kiln Creek for the various mining and reclamation conditions over time; and, the sediment
storage and trapping efficiency of the various basins over time.

Three scenarios were investigated: existing; interim; and future reclaimed. All were defined by
the Ruth & Going plan set. In addition, a “base condition” was defined as the condition prior to
any mining occurring on the site.

Peak Runoff

Utilizing the procedures specified in the Santa Clara County Drainage Manual (2007) base
condition peak discharges were defined for each side of the Tributary to Lime Kiln Creek. The
east side is the side that is currently being actively mined and the west side is the side that was
previously mined, is undergoing reclamation but which will need to undergo some additional
grading to stabilize slopes. The runoff coefficient was set at 0.3. The time of concentration was
defined as the time for a drop of water to flow from the ridge line down the steep slopes into the
Tributary to Lime Kiln Creek and then flow down the Tributary into Lime Kiln Creek.

The peak discharges for the base condition are shown below:

Side of 10-year Peak 100-year Peak Drainage Area
Tributary Discharge (cfs) | Discharge (cfs) (acres)
West — Inactive 13.6 19.5 29.3
East — Active 13.8 20.0 24.2
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Mr. Richard DeAtley -2- May 28, 2008

The attenuation of peak discharges as the runoff goes through the silt basins was computed by
using a Modified Rational method as shown in the Santa Clara County Drainage Manual. The
method is adequate for watersheds less than 50 acres in drainage area.

West Side Basins

The three basins on the west side have 18” risers between basins 1 (upstream) and 2 (middle),
and between basins 2 and 3. The outlet from basin 3 is a 54” riser to discharge runoff into Lime
Kiln Creek. As the runoff goes through the basins the inflow peak is attenuated by the storage
above the risers. The storage below the tops of the risers is not counted as this “dead storage” is
set aside for the storage of the silt load that accompanies the surface runoff.

The runoff coefficients for the three conditions were set to 0.3 for natural conditions, 0.88 for
actively mined conditions and 0.8 for reclaimed conditions. The drainage areas were based on
the grading plans which showed drainage direction with arrows. During the rainy season runoff
from the east side is diverted to the west side by placing K-rails across the access road. This
diversion increases the runoff volume to the west side basins as well as increases the silt load
sent to those basins.

The storages needed to limit the outflow from the west side basins to the west side “base
condition” peak discharge were found for the 100-year return period to be:

Existing Condition Interim Condition Future Condition
Drainage Area (acres) 32.6 32.6 30.3
Storage Needed 1.33 1.33 0.91
(acre-feet)
Sto"(ig:;i Ay ";‘tl)able 1.34 1.34 1.34

The three basins on the west side have adequate storage to attenuate the outflow to or below the
“base condition” for all conditions if and only if there are 3.5 feet between top of riser and top of
berm at the two upstream basins. The downstream basin needs a distance between top of riser
and top of berm of 2.75 feet.

East Side Basins

Under existing conditions, the three basins have 15” risers between basins 1 and 2, and between
basins 2 and 3. Basin 3, a very small volume, discharges to Lime Kiln Creek through two, 15’
horizontal pipes. In both the existing and the interim conditions runoff from the east side will be
sent directly to Lime Kiln Creek. The future condition, however, will send runoff into the
Tributary just upstream of its junction with Lime Kiln Creek.

The storage computations for the three east side conditions are:
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Mr. Richard DeAtley -3- May 28, 2008

Existing Condition Interim Condition Future Condition
Drainage Area (acres) 8.4 8.4 20.8
Storage Needed
Gienestieat) 0.1 0.1 0.5
Storage Available
P 0.2 0.9 1.9

The east side basins — existing as well as proposed for interim and future conditions — have
adequate storage to limit the outflow to Lime Kiln Creek to the “base condition” peak discharge
for the 100-year event.

Silt Storage

As in past reports on silt storage for the Lexington Quarry, the silt generation rates were based on
a value of 0.2 acre-feet/square mile/year for natural conditions. To that base value a factor of 15
was multiplied to account for the above average sediment load during a 100-year flood year.

The generation value for a 100-year flood year is computed to be 4 acre-feet/square mile.

For reclaimed land, this base rate was increased by a factor or 10 to account for the lack of
mature vegetation. This rate for reclaimed land is 36 acre-feet/square mile. For actively mined
land the base rate was increased by a factor of 20; the rate being 72 acre-feet/square mile.

It was assumed that while active mining was going on at the quarry, the silt basins would be
entirely cleaned every year before the rainy season was to start.

West Side Basins

The three basins on the west side are all assumed to have 8 feet of depth below the top of the
riser pipes. This “dead storage” is used to trap and hold the sediments that flow along with the
runoff. The table below shows the available storage in the basins and the 100-year sediment
inflow volume (with the factor of safety.) The basins are large enough to hold the anticipated
sediment under all three conditions.

Existing Conditions Interim Conditions Future Conditions
Silt Storage Avallable 325 3,75 595
(acre-feet)
Silt Storage Needed 303 3.03 1.61
(acre-feet)
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Mr. Richard DeAtley -4- May 28, 2008

Under future conditions the west side basins have sufficient silt storage capacity to hold 30 years
of average silt load.

East Side Basins

The basins for the east side (not the northeast basin that is present only during the future
condition) also have sufficient dead storage to hold the silt load. The table below shows the
available storage in the east side basins and the needed storage for all three conditions.

Existing Conditions Interim Conditions Future Conditions
Silt Storage Available
P 1.72 2.73 7.58
Silt Stm:age Needed 0.95 0.95 117
(acre-feet)

The silt basin for the future, reclaimed condition has the capacity to hold 97 years of average silt
generation.

Northeast Basin
This basin only is shown on the grading plans under future conditions. The needed silt storage is

0.1 acre-feet and the available storage from the grading plans is 0.19 acre-feet. Under reclaimed
conditions this silt basin storage could hold 30 years of average silt generation.

Settling Efficiency

Stokes law was applied, as previously, to the basins on each side and under each condition.
Table 1 shows the results. These are similar to those shown previously. The trap efficiency for
the 10-year storm is approximately 0.02 mm. That for the 100-year storm is approximately 0.03
mm. For more frequent events the basins will trap even finer materials than those shown here.

Conclusion

The combination silt basins and detention basins are large enough to trap silt during large events
down to a 0.02 or 0.03 mm level, and to store silt for a 100-year event, and to provide sufficient
detention to keep the discharges into Lime Kiln Creek at or less than they were prior to any
mining taking place in the area.

WCAIOILO




Table 1: Settling Calculations

Particle Size

West Basin East Basin NorthEast Basin

RationdiNtethad Existing/Interim Future Existing Interim Future = qureloo.

10-Year 100-Year 10-Year 100-Year 10-Year 100-Year 10-Year 100-Year 10-Year 100-Year Year Year
Q (cfs) (inflow) 544 79.2 52.] 77.0 242 349 242 349 33.6 49.2 4.5 6.5
(cfs) (outflow) 13.6 19.5 13.6 19.5 13.8 20.0 13.8 20.0 13.8 20.0 1.7 215
Basin Dimensions (L X W X H) 370' X 60" X 10° 370' X 60" X 10' 80' X 80" X IS 130" X 80" X IS5 400' X 100" X IS 60" X 40' X 1S
A (sq. ft) ' 300 300 300 300 600 600 600 600 750 750 300 300
V (fps) 0.05 0.06 0.05 0.06 0.02 0.03 0.02 0.03 0.02 0.03 0.01 0.0l
Basin Length (ft.) 370 370 370 370 80 80 130 130 400 400 40 40

Res. Time (sec.) 5707 3898 21818 14993

Particle Size

Settling Velocity (fps.) - Based on Stokes Law
0.1 mm. 0.024
0.05mm. 0.006
0.025 mm. 0.001
0.01 mm. 0.0002

10-Year

100-Year

10-Year

100-Year

10-Year

100-Year 10-Year 100-Year

10-Year

Settling Time (sec.) - Based on Stokes Law
0.1 mm. 212 212 317 317 317 317
0.05 mm. 847 847 1270 1270 1270 1270
0.025 mm. 3386 3386 5079 5079 5079 5079
0.01 mm. 21164 21164 31746 31746 31746 31746

100-Year

Year Year

Removal Size (mm.)

0.021

0.023

0.021

0.023

0.035

0.043 0.021 0.033

0.016

0.019

0.026

' Assuming Basin is Half Full
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August 14, 2006

Mr. Mike Sheehy
Ruth & Going, Inc.
The Alameda

Santa Clara, CA 95050

Re: Lexington Quarry Stilling Basin No. 2 Sizing
Dcar Mr. Sheehy:

Schaaf & Wheeler has completed their analysis of the ncwly configured stilling basin on
the currently inactive side of the quarry. The original sizing was done specified in a letter
to you dated April 23, 2002 and included as Attachment A to this lctter. The required
sizc was estimated at | acre-foot.

The inactive side will have threc stilling basins. Each will have a minimum of 7 feet of
active storage for sediment. (Excavation can go down below 7 feet without any adverse
cffects to the settling and storagce characteristics of the stilling basin.) The downstrecam
basin will hold a minimum of 0.8 acre-feet; the middle basin a minimum of 1.2 acre-fcet
and the upstrcam basin a minimum of 0.6 acre-fcet. The total storage available for
sediment is 2.6 acre-feet.

The settling characteristics of the threc stilling basins are based on the Stokes’ law
settling theory as shown in Attachment B, datecl October 22, 2002. This analysis was
donc to show the trapping efficiency of the previous stilling basin configuration.

The proposed center basin is approximately 80 fect in length from upstream to
downstream and is approximately 80 fcet in wiclth. The velocity for a | 00-year flood
would then be 0.34 fcet per sccond. It would take 235 seconds for a particle to travel the
80-foot length of the basin. This settling time would drop out all particles grcater than
0.09 mm.

The downstrcam basin is approximately 80 feet in width but approximately 150 fecet in
length to the narrow outict neck and another 60 feet to the outlet pipe. Using the 150-foot
length as the scttling length, the 100-year discharge would take 441 seconds to traversc
the distance. As can be scen [rom Attachment B, all particles greater than 0.06 mm
would settle out.
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Vir. Mike Shechy, pape , _ AR TTELFEA I 2 R 414

The 2-year flood discharge of 35.6 cf's would travcel at a velocity of 0.15 fect per sccond
through the basins and would take approximatc1ly 1,000 scconds to travel the 150 [eet of
the downstrecam basin. As can be scen from Attachment B, all particles greater than 0.04
mm would settle out.

Therefore, the proposed three stilling/settling basins will perform in a manner similar to
those proposed in the past.

We appreciate the opportunity to provide this analysis [or you. If you have any questions
or necd additional information, plcasc do not hesitate to contact me.

Very truly yours,
SCHAAF & WHEELER

/Qw* iLSe L%\

James R. Schaaf, PhD, PE

Attachments
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Attachment A

To

Letter to Mr. Mike Sheehy

Dated: August 14, 2006
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April 23, 2002

Mr. Mike Sheehy
Ruth & Going, Inc.
The Alameda

Santa Clara, CA 95050

Re: Lexington Quarry Stilling Basin Sizing
Dear Mr. Sheehy:

Schaaf & Wheeler has completed their analysis of three stilling basins for the Lexington Quarry.
The results of our analysis including the proposed size of the three basins, the size of the
particles to be settled in the basins, and the residence time required for the particles to settle out
have been included in this memorandum.

The first part of our analysis was to estimate a sediment load that the basins would have to
accommodate based on average sediment yield rates for the area with adjustments being made
for loss of canopy and ground cover, estimates of the maximum expected annual discharge of
sediment, and a factor of safety. The average sediment yield rates were taken from a 1974 Soils
Conservation Service publication, "Erosion, Sediment, and Related Salt Problems and Treatment
Opportunities: Special Projects Division." The average rate of 0.2 ac-ft/sq. mi./yr. was doubled
for the active mining side to account for the presence of piles of material observed during a
recent site visit. These piles of material would be subject to erosion and could therefore
contribute sediment loading to Basin 1. The results of our basin sizing eff orts are shown below:

Basin 1 - Active Mining on East Side

Drainage area contributing sediment = 22.7 acres =.0355 sq. mi.
Average sediment yield rate = 0.4 ac-ft/sq. mi./yr

(0.4) * (15, years of avg. sediment yield in one year) = 6.0 ac-ft/sq. mi.

(6.0 ac-ft/sq. mi) * (.0355 sq. mi.) = 0.213 ac-ft

(0.213 ac-ft) * (10, adj. for no canopy or ground cover) = 2.13 ac-ft

(2.13 ac-ft) * (1.2, factor of safety) = 2.6 ac-ft

Total Volume of Basin 1, per Ruth & Going grading = 3.44 ac-ft

Approx. Dimensions of Basin 1 (L X W X H) = 170'X 60' X 15'
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Basin 2 - Inactive Hillside on West Side

Drainage area contributing sediment = 17.8 acres =.0278 sq. mi.
Average sediment yield rate = 0.2 ac-ft/sq. mi/yr

(0.2) * (15, years of avg. sediment yield in one year) = 3.0 ac-ft/sq. mi.

(3.0 ac-ft/sq. mi) * (.0278 sq. mi.) = 0.083 ac-ft

(0.083 ac-ft) * (10, adj. for no canopy or ground cover) = 0.83 ac-ft

(0.83 ac-ft) * (1.2, factor of safety) = 1.0 ac-ft
4.08 ac-ft

Total Volume of Basin 2 Ponds, per Ruth & Going

Atthe request of the client we have configured Basin 2 into a multi-cell pond, with the
approximate dimensions of the most downstream pond (Cell 1) shown below. The total volume
of the Basin 2 ponds is approximately 4 times greater than the volume required to store 15-years
worth of sediment production, providing for an increased level of protection to be discussed later
in this report. Please note that Cell 1 has been sized to provide the required residence time to
settle out the 0.1 mm. particle size as discussed below.

Approx. Dimensions of Basin 2,Cell 1 (LXWXH) = 180'X55'X 7'
Basin 3 - Knoll Active Hillside on East Side
Drainage area contributing sediment = 1.7 acres =.0027 sq. mi.
Average sediment yield rate = 0.4 ac-ft/sq. mi/yr
(0.4) * (15, years of avg. sediment yield in one year) = 6.0 ac-ft/sq. mi.
(6.0 ac-ft/sq. mi) * (.0027 sq. mi.) = 0.016 ac-ft
(0.016 ac-ft) * (10, adj. for no canopy or ground cover) = 0.16 ac-ft
(0.16 ac-ft) * (1.2, factor of safety) = 0.2 ac-ft
Total Volume of Basin 3, per Ruth & Going grading = 0.5 ac-ft
Approx. Dimensions of Basin 1 (L X W X H) = 62.5'X325X10

The second part of our analysis was to estimate the residence time in the basins required to settle
out the 0.1 mm. particle size. A particle size of 0.1 mm. represents a trap efficiency of
approximately 92 percent and 86 percent, respectively, for the active and inactive sides of the
quarry. Stokes' Law was used to estimate the settling velocity of the 0.1 mm. particle size.
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Assuming a water temperature of 55 degrees Fahrenheit, a particle specific gravity of 2.6, and a
particle size of 0.1 mm. resulted in a settling velocity of .024 ft/s.

The final part of our analysis was to determine whether there was adequate length in the
proposed stilling basins to settle out the particles in the time required for the 100-year flow to
pass through the basins. The 100-year flow was determined using the Rational Method with a C-
value of 0.88, a time of concentration of 10 minutes, and a rainfall intensity of 4.3 inches per
hour obtained from the Santa Clara County Drainagee Manual.

The residence time in the basins was calculated as the time required for the 100-year discharge to
pass through the basins assuming flow was going out of the basin at the samerate as it was
entering the basins. The average velocity through the basins was determined by assuming that
the basins were already half full of sediment and the cross-sectional area available for flow was
the product of the basin width multiplied by half of the depth of the basin. The velocity was then
taken to be the 100-year flow rate divided by the cross-sectional area. The settling time required
for a particle diameter of 0.1 mm. was determined for a settling depth of one-half the depth of the
basin divided by the settling velocity calculated using Stokes' Law, 0.024 ft/s.

The results of this final part of the analysis are shown below:

Basin 1 - Active Mining on East Side

Drainage area contributing rainfall runoff = 25.]1 acres
Runoff Coefficient, C = 0.88
Rainfall Intensity, i = 4.3 in/hr
100-year runoff, Qjgo = 95 cfs
Basin area available for 100-year discharge = 450 sq. ft.
Velocity through basin = 0.21 fi/s
Residence time in basin = 810 sec.
Depth of settling in basin = 75t
Settling time in basin = 315 seconds

Basin 2 - Inactive Hillside on West Side

Drainage area contributing rainfall runoff = 22.0 acres
Runoff Coefficient, C = (.88
Rainfall Intensity, i = 43 in/hr
100-year runoff, Qioo = 85.cfs
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Area of Basin 2, Cell 1

available for 100-year discharge = 192.5 sq. ft.
Velocity through basin = 0.44 ft/s
Residence time in basin = 410 sec.
Depth of settling in basin = 5N,
Settling time in basin = 150 seconds

Basin 3 - Knoll Active Hillside on East Side

Drainage area contributing rainfall runoff = 1.7 acres
Runoff Coefficient, C = 0.88
Rainfall Intensity, i = 4.3 in/hr
100-year runoff, Qioo = 6cfs

Basin area available for 100-year discharge = 162.5 sq. ft.
Velocity through basin = 0.037 fi/s
Residence time in basin = 1690 sec.
Depth of settling in basin = 5ft
Settling time in basin = 210 seconds

The results of our analysis show that given the proposed stilling basin dimensions, the basins
would provide adequate residence time to settle out the 0.1 mm. diameter particles of sediment
while still conveying the 100-year discharge, even with the basin half-full of sediment.

Our analysis assumes that the ponds will outfall to Limekiln Creek through culverts with riser
pipes installed in the ponds. In the case of Basin 2, the additional 3 cells upstream of Cell 1
should be connected by culverts with riser pipes. In addition, the Basins will be equipped with
emergency spillways. In the unlikely event that one of the culverts becomes blocked, the
pond(s) will overtop and the spill(s) will travel through the site, across the access road to
Lexington Quarry, discharging directly into Limekiln Creek.

As previously mentioned, Basin 2 has been sized to be much larger than required to
accommodate 15-years worth of sediment production. Based on our calculations, Basin 2 has
capacity forover 40 years worth of sediment production assuming the reclamation planting
efforts continue to provide an increased level of ground cover and canopy. Based on our field
reconnaissance, it appears that the plantings have begun to establish themselves, particularly on
top of each of the benches. The 40 plus years of sediment production capacity in the Basin 2
ponds also assumes the stilling basin currently upstream of the Basin 2 ponds is filled in and
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grading is performed to direct the runoff that currently drains into the stilling basin into the Basin
2 ponds. Assuming similar re-planting efforts on thee active hillside currently being mined, upon
reclamation, Basin 1, as currently configured, would also have capacity for over 40 years of
sediment production and Basin 3 would have capacity for over 75 years of sediment production.
In addition, Basin 1 could be enlarged after the mining efforts have concluded to provide
additional capacity for an increased level of sediment production.

We appreciate the opportunity to provide this analysis for you. Please review our results and
discuss the basin sizing parameters with your client to determine their feasibility. If you have
any questions or need additional information, please do not hesitate to contact Jim Gessford at
(206) 624-9932 or myself at (408) 246-4848.

Very truly yours,
SCHAAF & WHEELER

James R. Schaaf, PhD, PE



Attachment B

To

Letter to Mr. Mike Sheehy

Dated: August 14, 2006
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APPENDIX F-3

Schaff & Wheeler:

= Letter - Hydrologic Findings for Lexington Quarry Plan, September 11, 2008
= Memorandum - Hydrologic Findings for Lexington Quarry Plan September 11, 2008
= Memorandum - Basin Attenuation Clarification for Lexington Quarry, September 30, 2008
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September 11, 2008

Mr. Richard DeAtley

West Coast Aggregate, Inc.
P.O. Box 1061

Tracy, CA 95378

Re: Hydrologic Findings for Lexington Quarry Plan
Dear Mr. DeAtley,

Please find enclosed our technical memorandum regarding our hydrologic findings for the
Lexington Quarry Plan. It was found that the combination silt basins/detention basins are large
enough to: 1) trap silt down to an overall weighted average of 0.021 mm for a 10-year event and
0.026 for a 100-year event; 2) store silt for a 100-year event under all conditions considered; and,
3) provide sufficient detention volume to keep the peak discharges in Lime Kiln Creek at or less
than those for existing conditions.

Very truly yours,
SCHA AF & WHEELER

Stephanie Conran, PE
Associate Engineer

Enclosure: Technical Memorandum — Hydrologic Findings for Lexington Quarry Plan



Schaaf & Wheeler 100 N. Winchester Blvd., Suite 200

CONSULTING CIVIL ENGINEERS Santa Clara, CA 95050
(408) 246-4848

FAX (408) 246-5624
S&W@swsv.com

TECHNICAL MEMORANDUM

TO: Richard DeAtley DATE:  September 11, 2008
FROM: Stephanie Conran, PE JOB#: WCALI.01.02

SUBJECT:  Hydrologic Findings for Lexington Quarry Plan

Schaaf & Wheeler has analyzed the hydrology for the Lexington Quarry Plan. Plans for the
mining of the Lexington Quarry and the Final Reclamation Plan Grading were on plan sheets
completed by Ruth & Going with revisions dated August 1, 2008. A field visit was held on May
13, 2008 to verify current basin sizes and current locations and sizes of outfall structures.

Two issues are addressed in this letter report: the change in peak discharges to the Tributary of
Lime Kiln Creek for the various mining and reclamation conditions over time; and, the sediment
storage and trapping efficiency of the various basins over time.

Three scenarios were investigated: existing; interim; and future reclaimed. All were defined by
the Ruth & Going plan set. In addition, a “base condition” was defined as the condition prior to
any mining occurring on the site.

Peak Runoff

Utilizing the procedures specified in the Santa Clara County Drainage Manual (2007) base
condition peak discharges were defined for each side of the downstream-most areas of the
Tributary to Lime Kiln Creek. The east side of those downstream-most areas is the side that is
currently being actively mined and the west side is the side that was previously mined, is
undergoing reclamation but which will need to undergo some additional grading to stabilize
slopes. The runoff coefficient was set at 0.30 for all areas prior to mining. The time of
concentration was defined as the time for a drop of water to flow from the ridge line down the
steep slopes into the Tributary to Lime Kiln Creek and then flow down the Tributary into Lime
Kiln Creek. The time of concentration was computed by using a length and a velocity from the
Figure in Appendix A of the Santa Clara County Manual. The slope was computed as the
average slope of these steeply-sided watersheds tributary to the Lime Kiln Creek Tributary.
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The peak discharges for the base condition are shown below:

Side of 10-year Peak 100-year Peak Drainage Area
Tributary Discharge (cfs) | Discharge (cfs) (acres)
West — Inactive 13.6 19.5 29.3
East — Active 13.8 20.0 24.2

The attenuation of peak discharges as the runoff goes through the silt basins was computed by
using a Modified Rational method as shown in the Santa Clara County Drainage Manual and
using the simplified procedures outlined in that Manual. The Manual allows a simplified method
to be used only for watersheds less than 50 acres in drainage area.

West Side Basins

The three basins on the west side have 18” risers between basins 1 (upstream) and 2 (middle),
and between basins 2 and 3. The outlet from basin 3 is a 54" riser that provides for discharge of
runoff into Lime Kiln Creek. As the runoff goes through the three basins the inflow peak is
attenuated by the storage above the risers. The storage below the tops of the risers is not counted
because this “dead storage” is set aside for the storage of the silt load that accompanies the
surface runoff.

The runoff coefficients for the three conditions were set to 0.30 for natural conditions as
mentioned previously, 0.88 for actively mined conditions, and 0.80 for reclaimed conditions.
The drainage areas were based on the grading plans which showed drainage direction with
arrows. During the rainy season runoff from the east side is diverted to the west side by placing
K-rails across the access road. This diversion increases the runoff volume to the west side basins
as well as increases the silt load sent to those basins.

The storages needed to limit the outflow from the west side basins to the west side “base
condition” peak discharge were found for the 100-year return period to be:

Existing Condition Interim Condition Future Condition
Drainage Area (acres) 32.6 32.6 30.3
Runoff Coefficient 0.85 0.85 0.77
Sto(;agi_']}'eeei‘;ed 133 133 0.91
Stozgggiﬁ‘}’gg‘b'e 1.34 1.34 1.30

Lexington Quarry Hydrology
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The Runoff Coefficient, C in the Rational formula, does not vary between existing and interim
conditions because the watershed area that is subject to mining activity does not change
significantly. The mining is removing more of the volume of the watershed but does not
significantly change the drainage area subject to mining.

The three basins on the west side have adequate storage to attenuate the outflow to or below the
“base condition” for the existing and interim conditions if and only if there are 3.5 feet between
top of riser and top of berm at the two upstream basins. Since this distance is not currently
achieved in the existing condition, the berms will be raised for the interim condition as shown on
the plans. The downstream basin needs a distance between top of riser and top of berm of 2.75
feet. For the future condition, active storage is defined as the storage between the top of the riser
and the spillways and is adequate based on geometry as shown in the plans.

East Side Basins

Under existing conditions, the three basins have 15” risers between basins 1 and 2, and between
basins 2 and 3. Basin 3, a very small volume, discharges to Lime Kiln Creek through two, 15”
horizontal pipes. In both the existing and the interim conditions, runoff from the east side will be
sent directly to Lime Kiln Creek immediately upstream of the confluence with the Tributary. In
the future condition, however, the runoff will be sent into the Tributary just upstream of its
junction with Lime Kiln Creek.

The storage computations for the three east side conditions are:

Existing Condition Interim Condition Future Condition
Drainage Area (acres) 8.4 8.4 20.8
Runoff Coefficient 0.88 0.88 0.80
Storage Needed 0.1 01 05
(acre-feet)
Storage Available 0.2 0.9 19
(acre-feet)

The east side basins — existing as well as proposed for interim and future conditions — have
adequate storage to limit the outflow to Lime Kiln Creek to the “base condition” peak discharge
for the 100-year event.

Northeast Basin

All volumes of both active storage for peak flow detention and dead storage for silt storage are
based on the following depths:

Lexington Quarry Hydrology
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Active Storage Depth (ft) D?gptsﬁ;%ge De—g('z;a(lft)
West
Existing e 1.0-2.0 Upper two ponds (inadequate — 7.0 8.0-9.0
will be remedied in the interim condition)
e 2.75 Lower pond
Interim e 3.5 Upper two ponds 8.0 115
e 2.75 Lower pond
Future 2.5 8.0 10.5
East
Existing 1.5 12.0 13.5
Interim 3.0 12.0 15.0
Future 3.0 12.0 15.0
Northeast
Future | 3.0 | 7.0 | 10.0

Active storage is defined as the storage between the top of the riser and the lowest elevation on
the berm or spillway. Dead storage is defined as all storage below the riser.

Lime Kiln Creek Flows

These basins on the east and west sides of the Tributary to Lime Kiln Creek have been designed
so that flows leaving each individual basin do not discharge at a rate greater than the pre-mining
condition peak discharges. It is typical practice to analyze sub-watersheds individually since
analyzing them in a full watershed context can be time intensive and can introduce a greater
margin of error since more assumptions are made and the watershed hydrology is more
generalized, hence the basin-by-basin or sub-watershed approach was the chosen approach for
design. However, an investigation into the impacts, if any, on the peak discharge in Lime Kiln
Creek was requested to show that there are no expected increases to existing conditions
discharges in Lime Kiln Creek downstream from the Tributary and the mining areas.

To determine flows in Lime Kiln Creek, simplified triangular hydrographs were developed using
the County procedure to estimate time of concentration for larger watersheds. A Lag equation
was used for Lime Kiln Creek and the Tributary which reflected the watershed characteristics of
Length, Average Slope and Watershed Condition. This Lag was converted to Time to Peak
which is equivalent to the time of concentration used for analysis of the various basins on the
mining property. The individual triangular hydrographs for all sub-watersheds were added
together to achieve a full basin context. This context included: the quarry routed through the
basins, the watershed above the quarry routed through the quarry and the main watershed of
Lime Kiln Creek immediately above the quarry outfalls. When these hydrographs are added
together, the 100-year maximum flow in Lime Kiln Creek below the quarry outfalls in the
existing condition was determined to be 395 cfs. The interim condition was the same. The
future condition flow was 380 cfs (a slight, 4 percent decrease).

Lexington Quarry Hydrology
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There is no change in hydrology for the existing and interim conditions, so there is no change in
discharges. The future reclaimed condition decreases the flows since the drainage areas within
the quarry more closely match the pre-mining condition and thus the basins are enabled to
maximize allowable outflows and thus drain more quickly. This allows them to finish draining
before the naturally delayed peak of the main watershed comes through.

Silt Storage

As in past reports on silt storage for the Lexington Quarry, the silt generation rates were based on
a value of 0.2 acre-feet/square mile/year for natural conditions. To that base value a factor of 15
was applied to account for the above average sediment load during a 100-year flood year (nearby
stream records show the 15 years of average sediment loading can be produced during the 100-
year flood). The generation value for a 100-year flood year is computed to be 3.0 acre-
feet/square mile.

For reclaimed land, this base rate was increased by a factor or 10 to account for the lack of
mature vegetation. This rate for reclaimed land is 30 acre-feet/square mile. For actively mined
land the base rate was increased by a factor of 20; the rate being 60 acre-feet/square mile. When
sizing silt basins a factor of safety of 1.2 was used to make certain that the basins had sufficient
volume to store sediment. The final generation factors, then, used for siltation storage sizing are:
36 acre-feet/square mile for reclaimed land, and 72 acre-feet/square mile for actively mined land.

It was assumed that while active mining was going on at the quarry, the silt basins would be
entirely cleaned every year before the rainy season was to start and thus no allowance was
needed for “residual silt” due to previous year’s accumulation.

West Side Basins

The three basins on the west side are all assumed to have 8 feet of depth below the top of the
riser pipes as shown on the plans for all conditions. This “dead storage” is used to trap and hold
the sediments that flow along with the runoff. The table below shows the available storage in the
basins and the 100-year sediment inflow volume (with the factor of safety.) The basins are large
enough to hold the anticipated sediment under all three conditions.

Existing Conditions Interim Conditions Future Conditions
Silt Storage Available 3.87 387 3.04
(acre-feet)
Silt Storage Needed 3.03 303 161
(acre-feet)

Under future conditions the west side basins have sufficient silt storage capacity to hold 37 years
of average silt load under reclaimed conditions of silt generation

Lexington Quarry Hydrology
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East Side Basins

The basins for the east side (not the northeast basin that is present only during the future
condition) also have sufficient dead storage to hold the silt load, assuming a dead storage depth
of 12 feet as shown on the grading plans. The table below shows the available storage in the east
side basins and the needed storage for all three conditions.

Existing Conditions Interim Conditions Future Conditions
Silt Storage Available 179 573 753
(acre-feet)
Silt Storage Needed 0.95 0.95 117
(acre-feet)

The silt basin for the future, reclaimed condition has the capacity to hold 97 years of average silt
generation.

Northeast Basin

This basin only is shown on the grading plans under future conditions. The needed silt storage is
0.1 acre-feet and the available storage from the grading plans is 0.19 acre-feet, based on an
assumed dead storage depth of 7 feet. Under reclaimed conditions this silt basin storage could
hold 30 years of average silt generation.

Settling Efficiency

Stokes law was applied, as previously, to the basins on each side and under each condition
conservatively assuming that each basin was half full of sediment. Table 1 shows the results.
These are similar to results shown previously. The west side basins, under both existing/interim
and future conditions trap particles that are greater than about 0.02 mm for both the 10-year
storm and the 100-year storm. The east side basins in the existing condition do not do quite as
well but become progressively better as conditions progress toward the future condition where
the basin will trap all particles slightly less than 0.02 mm. The northeast basin traps particles
between 0.025 and 0.037 mm and larger at the future condition. It is important to note that
during even more frequent events such as the 2-year flood the basins will trap even finer
materials than the limits shown here.

Conclusion
The combination silt basins/detention basins are large enough to: 1) trap silt down to an overall
weighted average of 0.021 mm for a 10-year event and 0.026 for a 100-year event; 2) store silt

for a 100-year event under all conditions considered; and, 3) provide sufficient detention volume
to keep the peak discharges in Lime Kiln Creek at or less than those for existing conditions.

Lexington Quarry Hydrology
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MEMO

TO: Richard DeAtley DATE:  September 30, 2008
FROM: Stephanie Conran, PE JOB#: WCALI.01.02

SUBJECT:  Basin Attenuation Clarification for Lexington Quarry

The attenuation time for each of the basins was calculated by balancing the water volume. The
hydrograph for the drainage area for each basin represents a total volume of water being shed
from area. The detention basins cut down the peak and store the resulting excess volume due to
the outflow reduction. The resulting attenuation time is the time required to release the total
volume assuming that, once the maximum basin outflow (as outlined in the report) is reached,
that maximum outflow stays constant until the active storage volume has been released. This
method is per Santa Clara County Drainage Manual outlines.

The following figures show the hydrographs for each of the contributing drainage areas and the
total composite hydrograph in Lime Kiln Creek just downstream of the quarry. The existing and
interim conditions are the same since there is no change is drainage area and the composite “n”
value remains the same. The difference in attenuation times between the existing/interim and
future conditions is due mostly to the change is drainage area and thus the change in volume that
must be held.
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Table 1: Settling Calculations

West East NorthEast
Rational Method Existing/Interim Future Existing Interim Future Future
10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year
Q (cfs) (inflow) 54.4 79.2 52.1 77.0 24.2 34.9 24.2 34.9 336 49.2 4.5 6.5
Q (cfs) (outflow 13.6 19.5 13.6 19.5 13.8 20.0 13.8 20.0 13.8 20.0 1.7 2.5
Basin Dimensions (L X W X H) 370' X 60' X 11.5' 370" X 60" X 10.5' 80' X 80" X 15' 130' X 80' X 15' 400' X 100' X 15' 60' X 40' X 10'
A (sq.ft)?! 345 345 345 345 600 600 600 600 750 750 200 200
V (fps) 0.04 0.06 0.04 0.06 0.02 0.03 0.02 0.03 0.02 0.03 0.01 0.01
Basin Length (ft.) 370 370 370 370 80 80 130 130 400 400 40 40
Res. Time (sec.) 9359 6563 9359 6563 3491 2399 5673 3898 21818 14993 4706 3265
Particle Size Settling Velocity (fps.) - Based on Stokes Law
0.1 mm. 0.024

0.05 mm. 0.006

0.025 mm. 0.001

0.01 mm. 0.0002

Particle Size Settling Time (sec.) - Based on Stokes Law

0.1 mm. 212 212 317 317 317 317

0.05 mm. 847 847 1270 1270 1270 1270

0.025 mm. 3386 3386 5079 5079 5079 5079

0.01 mm. 21164 21164 31746 31746 31746 31746

10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year | 10-Year | 100-Year

Removal Size (mm.) 0.020 0.022 0.020 0.022 0.035 0.043 0.021 0.033 0.016 0.019 0.025 0.037

! Assuming Basin is Half Full





