¥ BERKELEY: OFFICE OF ENVIRONMENTAL HEALTH AND SAFETY
BUSINESS AND ADMINISTRATIVE SERVICES
2223 FULTON STREET

June 24, 1988

To: Strawberry Creek Committee Members
Re: Philip Williams & Assoc. Bank Stabilization Study / Erosion control.
From: Bob Charbonneau ¢

PW&A recently completed their study on the central campus reaches of the creek. Two copies
of their report were delivered, one each to Sonja and Bob C. A copy of the report text is
enclosed. The extensive graphics are too cumbersome to reproduce. This study was
designed as a component of the Strawberry Ck. Management Plan. A study by vegetation and
wildlife specialists is recommended in order to develop a complete restoration/enhancement
plan.

To summarize, urbanization in the watershed has both increased peak flows and shortened the
lag time of concentration of these flows. This has resulted in downcutting and subsequent
bank erosion and failure on the central campus. Existing rock check dams have been effective
in preventing major channel incision. Many of these have deteriorated over time, resulting in
significant bank failure (ie North Fork by University Hse.). Additional grade control
structures are needed to stabilize the streambed. Low (1.0-1.5") rock check dams are
recommended. These will also improve aquatic habitat. Vegetative bank stabilization is also
recommended in areas where redwoods do not dominate the canopy.

The hydrology/hydraulics analysis gives estimated peak flows for different reaches of the
creek (Table 1). Computer modelling also estimates peak velocities and water depths at
numerous locations where cross-sections of the channel were measured (Table 2). Channel
slopes of the North Fork are actually flatter than the South Fork because of the existing check
dams that break the gradient, so generally less bank erosion has occurred in the North Fork.

PW&A provided conceptual solutions for erosion control along the creek. Long-term
solutions lie in watershed management practices (stormwater management, development in the
Canyon, etc.). Conceptual solutions for the creek include repairing and building low rock
check dams, providing energy dissipation under some culverts, revegetating some banks,
removing broken rubble, building a few grouted rock retaining walls, pouring new footings,
properly tying check dams and walls into the banks, removing a few downed trees across the
channels, and other miscellany. As an alternative to check dams it may be possible to stabilize
short reaches by aligning/burying large rocks in the channel to create a natural pool-riffle
sequence.

Erosion sites were prioritized on a scale of 1-4. We have submitted deferred maintenance
requests for FY 1989-90 for this work. Top priority is stabilization of the North Fork
downstream of University Hse by repairing and building rock check dams. Estimated cost is
about $15000. Cost to repair 20 Priority 2 sites will be about $80,000. of which $32,000
will be for repair of a 100" undercut cement retaining wall by the electrical substation on the
South Fork. Cost to repair 33 Priority 3 sites will be about $50,000, whereas the cost to
repair 21 Priority 4 (lowest) sites will be about $30,000.

PW&A provided design solutions for erosion around Stephens Hall. This entails building a
redwood cribwall upstream of Stephens Bridge to stabilize an eroding bank and bridge
wingwall. Concrete channel bottom and an undercut cement wall will be removed in this
reach. The channel will be widened slightly to relieve a constriction point and a grouted rock
wall will be built to replace the cement wall. New footings will be poured under the steam
duct overcrossing. Phase 2 requires the construction of 3-4 rock check dams to stabilize the
streambed. Construction of the cribwall and steam duct overcrossing footings and wall will
begin next week (June 28). The check dams will be built by CCC crews under the
supervision of Bob C upon completion of the retaining and cribwalls.

UNIVERSITY OF CALIFORNIA — (Letterhead for Interdepartmental Use)
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I. INTRODUCTION

Strawberry Creek represents one of eight Berkeley creeks
flowing between the Coast Range and San Francisco Bay. Both the
South Fork and most of the North Fork of the Creek flow in open
channels through the main campus. In the 2.4 miles between the
Bay and the UC Berkeley campus, the Creek is mostly contained in
culverts. 1In the campus reach, Strawberry Creek provides
numerous benefits. In addition to its functional role of
providing drainage and flood conveyance, it serves as valuable
riparian and wildlife habitat, and provides for visual,

educational, and recreational activities.

These values have declined over time as the creek has been
neglected. Sewage discharges, building encroachment, alteration
of the upstream watershed and channel/bank erosion have led to a
gradual degradation of both water quality and the riparian
corridor along the creek. Recognizing these problems, the
University, through the Department of Facilities Management, has
recently initiated both policy and technical actions to restore
the creek. The Strawberry Creek Environmental Quality Committee

was established to address the following issues (Charbonneau

1987):

- Review and evaluate all activities that impact the

environmental quality of the creek.

= Develop a master plan for the improvement and

maintenance of the environmental quality of the creek.
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- Provide campus departments (EH&S, DOFM, Planning
Office) with technical guidance and direction to

minimize adverse environmental impacts on the creek.

- Review existing and pending state and federal water

quality regulations.

- Review and evaluate environmental studies related to

the creek.

In addition, the above-referenced work by Charbonneau
presents a Management Plan for portions of Strawberry Creek
within the University's jurisdiction. The plan includes
recommendations which pertain both specifically to the Strawberry
Creek channel/bank areas and which are also applicable to the
entire watershed. Examples of creek recommendations include
point source pollution control, channel stabilization, channel
grade control, and aquatic and riparian habitat restoration.
Watershed level management strategies include non-point source

controls, stormwater management, and fire management.

The study results presented in this report represent cone
component of this overall management plan: an analysis of bank .
and channel erosion problems on the campus portions of the North
and South Forks of Strawberry Creek. The specific scope of work

for this project included the following tasks:

1. Prepare maps of the creeks at 20 scale (1 inch equals

20 feet). Include the location of existing

bank/channel structures.



21 Survey the creek, measuring channel thalweg elevations

and channel cross-sections at 200-foot intervals.

3. Identify locations where active bank or channel erosion

is occurring.

4. Conduct a hydraulic analysis of channel flow depths and
velocities for use in identifying critical erosion

areas.

5. Provide conceptual solutions and guidelines for creek
stabilization throughout the campus reaches of

Strawberry Creek.

6. Provide specific solutions/biddable designs for the
stabilization of the Stevens Hall steam pipe

overcrossing and the Stevens Hall bridge areas.

The study is intended to provide baseline information on the
existing erosion hazards, to identify the most critical problem
areas, determine the cause of the problems, and suggest solution
approaches. While the study is not intended to serve as a
comprehensive riparian restoration/enhancement plan for the
creek, it is our intent that the types of solution recommended be
environmentally and aesthetically sensitive, restoring where
possible the natural functioning of the creeks. However, a
broader study, including vegetation and wildlife specialists,
would be recommended to develop an overall

restoration/enhancement plan.
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As part of the planning process, the University has
requested that our recommendations minimize removal of existing
trees (both native and non-native), minimize disturbance of
existing conditions (natural or man-made structures), and

minimize costs of changes.
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II. STUDY APPROACH

The study consisted of the following steps:

1. Topographic surveying of Strawberry Creek (North and

South Forks).

2. Field determination of existing structures and

bank/channel erosion problems.

S Hydrologic analysis (estimation of peak flows from

existing data).

4. Hydraulic analysis (routing of peak flows using open

channel flow [HEC-2] computer model).

55 Map preparation showing hydraulic structures and

-problem locations.

6. Identification of conceptual solutions for North and

South Fork problem areas.

7s Preparation of design level solutions for the Stevens

Hall site.

The channel survey was conducted using existing campus
benchmarks for reference elevations. Channel cross-sections were
measured at approximately 200-foot intervals in each fork.
Channel thalweg measurements were made at all significant changes

in grade, at an average of 30-foot intervals.



The locations of all natural features and hydraulic
structures are identified using standard surveying notation.
Locations are dencted in feet upstream from the starting point as
X + ¥, where X represents hundreds of feet and Y represents feet.
Thus, a structure at "10+50" on the South Fork would be 1,050
feet from the downstream starting point. For the Main and South
Fork of Strawberry Creek, the invert of the Oxford Street Culvert
on the west end of the campus is used as the downstream channel
starting point (i.e., location 0+00). Stationing on the North
Fork begins at its confluence with the South Fork. It is
traditional in hydrology to identify left and right channel banks
from the perspective of an observer looking downstream. Thus,
for the east-to-west trending South Fork, the "left bank" refers

to the south bank.

All of the Main/South Fork Channel (4,517 feet) and North
Fork Channel (2,188) feet on the campus were visually inspected
to assess bank/channel erosion problems. Scour under retaining
walls and check dams was measured. In addition, each problem
area was given a generalized severity rating from 1 to 4 to
indicate the critical problem areas and to establish a ranking
for future repair work. This rating is intended to highlight
locations where erosion may cause major damage to channel or bank

structures.

In an attempt to correlate hydraulic conditions in the creek
with the location and severity of erosion problems, computer
modeling of peak flows was conducted. Using existing hydrologic

analyses, estimates were made of the 100-year peak flows




throughout the creek system. These flows were then routed
through the creek channels using a step-backwater computer model.
The model provides estimates of flow depth and velocity at each
of the surveyed cross-sections. Locations with high velocity
were analyzed to determine their susceptibility to erosion
problems. This data will also be useful to estimate hydraulic
forces in the design of any new in-channel structures and for
future flood studies. The locations of all structures, cross-
sections, erosion problems, etc. are presented on a series of 20
scale (1 inch equals 20 feet) plan/profile maps. The plan view
maps were prepared using existing maps available from the
university. These maps are from 10 to 40 years old, and some
modifications were necessary to update them. These maps were
only used to show the creek locations. Since all channel
elevations were resurveyed during our study, the topographic
elevations shown on the maps were not used. There were a number
of locations where field survey locations did not agree with map

distances.

Once the location and source of erosion problems were
identified, conceptual-level solutions were developed. Our
approach is to recommend solutions which reproduce, as much as
possible, the natural functioning of the creek. The design of
environmentally sensitive solutions is a developing science. 1In
the less severe problem areas, we recommend trying several
alternative approaches and monitoring the results over a five- to
ten-year period. The most successful solutions can then be

applied more extensively.



In the Stevens Hall reach of Strawberry Creek, erosion
problems are particularly severe and warrant immediate
correction. The steam pipe overcrossing has been severely
undermined, while the upstream end of the Stevens Hall bridge is
being eroded. Design-level solutions were prepared to solve

these specific problems.

Throughout the study, we have attempted to integrate our
work with the recommendations of the Strawberry Creek Management
Plan (Charbonneau 1987). It would be useful to expand this
erosion control study with a complete riparian restoration plan
for the creek at some future time. We have designed our
conceptual and detailed solutions to improve aquatic habitat
while providing erosion control. We believe our recommendations
can be directly integrated with any future biologic restoration

work on the creek.



SUMMARY OF ESTIMATED 100-YEAR PEAK FLOWS IN STRAWBERRY CREEK

North Fork

0008

Hearst Ave. Culvert
Cross-Campus Culvert

Junction with S. Fork

South Fork

ITT.

Little-Inch Culvert
Big-Inch Culvert

Junction with N. Fork

Main Fork

Oxford St. Culvert

14

TABLE 1

Location

21+88
11+78

0+00

45+17
40+10

6+23

0+00

Drainage
.Area
(Acres)

296
369

388

92
699

759

1,163

0
(c#3)

360
430

440

145
535

585

874



Location

- — ——— — ———

SOUTH FORK
50
1+90
3+35
6+15
7+25
9+05
9+90
12+10
13+60
15+20
16+40
17+85
19+45
21+45
24+45

24+95

27+60
28+70
29+35

30+30

TABLE 2:

SUMMARY OF HYDRAULIC RESULTS FROM THE

HEC-2 MODEIL FOR THE 100-YEAR FLOW

Cross—-Section

Number

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17

18.0

19.0

20.0

21.0

15

0.000129

0.001775

0.005477

0.002317

0.017003

0.003828

0.008964

0.000066

0.000573

0.001223

0.029090

0.027235

0.032052

0.000137

0.018315

0.018214

0.001866

0.013226

0.009274

0.002588

Velocity
(fps)

Depth
(feet)



Cross-Section Velocity Depth

et

il

Location Number Slope (fps) (feet)
SOUTH FORK
(cont'd.)
31+15 22.0 0.033782, 10.63 7.13
33+20 23.0 0.000415 2.07 10.66
33+50 24.0 0.001714 3.12 7.72
35+85 25.0 0.022361 9.11 3.99
36+50 26.0 0.024942 9.83 4.53
39+05 27.0 0.000410 1.50 6.11
41+00 28.0 0.000542 1.61 5.58
41+25 29.0 0.029931 6.14 2.05
44+05 30.0 0.000012 0.28 13.20
NORTH FORK
40 31..0 0.026337 8.33 2.76
6+60 32..0 0.014919 6.72 4.76
7+70 33.0 0.000278 1.78 11.85
9+60 34.0 0.000312 1.68 7.54
13+55 35.0 0.211640 8.56 4.52
15+70 36.0 0.003415 3. 89 6.69
18+70 37.0 0.037025 10.15 6.00
21+10 38.0 0.001503 2.53 10.35

16



with a relatively uniform channel slope of 2 to 3 percent (cf.
the channel between 0+00 and 11+50) and other reaches with a
"stairstep" appearance (channels with very little slope connected
by sharp drops at the check dams, cf. section 19+50 to 29+50).
The hydraulic model predicts significant Qelocity differences
between these channel reaches, with velocities of 7-10 fps (feet
per second) in the steeper reaches, and velocities of 2-4 fps in

the flatter portions.

on the North Fork, the average channel slope is slightly
steeper, dropping 79 feet over a channel distance of 2,200 feet,
with an average slope of 3.6 percent. 37 of the 79 vertical drop
(representing 47 percent) is currently accounted for by check-dam
drops. Prior to the failure of the two major check dams at
locations 19+39 and 20+38, an additional 8 feet were accounted
for by check dams. As a result, the actual channel slopes are
flatter and the velocities generally less than those on the South
Fork. This is likely the reason that there are proportionally
fewer locations on the North Fork experiencing severe bank

erosion from high-velocity flows.

C. Bank/Channel Erosion Problems

The detailed location and nature of bank/channel erosion
sites are shown on the attached tables, photographs, and site

maps. The following general types of problems were observed:

17



1. Check Dans

a. Undercutting of the downstream face resulting from
inadequate scour protection and excessively large

vertical drop.

b. Erosion around the sides of the check dams (and
occasionally complete end cutting) where they are

inadequately tied into the banks.

€. Partial or total deterioration of structures
resulting from inadequately sized rock and gradual

erosion of the mortar.

Because of the importance of preventing channel incision,
the existing 50 check dams were examined in detail. For each
check dam, the location, channel drop, and condition were
assessed. Channel drop represents the difference in elevation
between the upstream channel invert and that downstream of the
structure. It does not represent the depth of the scour hole
beneath the structure. Structure condition was rated on a scale
of 1 to 4, where: (1) structure stable; (2) minor erosion damage;
(3) major erosion damage; and (4) structure deteriorated. For

those structures in condition (4), no channel drop was measured.

The results are shown in Table 3 and summarized in Table 4.
Based on Table 4, it can be seen that all structures stabilizing
a drop less than 1.0 ft. were stable, while those stabilizing a
drop greater than 2.0 ft. were almost all unstable. Structures

between 1.0 and 2.0 ft. had a 50 percent stability rate. ' 11

18



TABLE 3

CHECK DAM INFORMATION

Channel :
Location Drop (ft.) Statusl
I. SOUTH FORK
1+49 4
1+79 4
4+23 4
4+69 4
5+50 4
7+07 4
7+29 4
7+79 2.0 3
8+19 4
9+45 4
10+07 0.4 1
12+34 2.9 2
13+79 4
15+34 4
19446 1.1 1
19+77 1.1 1
20+29 2.5 3
20+69 1.1 2
21+27 1.5 2
21+70 1.5 2
22+39 3.2 3

19



IT.

Location

SOUTH

FORK

(cont'qd)

24+25

28+16

30+40

34+81

35+70

40+18

40+86

42+03

NORTH

0+27

1+00

6+44

8+15

9+40

10+68

11+46

12+13

12+79

13+12

13+54

14+38

15+39

16+26

16+71

FORK

Channel
Drop (ft.)

20

(approx)

(approx)

Status1



Channel
Location Drop (ft.)

II. NORTH FORK

(cont'd)

17+41 4.8

18+09 1.2

18+16 0.7

19+39 4.0 (approx)

20+38 4.0 (approx)

21+77 0.5
1. Status is described as:

1. Stable

2 ¢ Minor erosion damage
3. Severe erosion damage
4. Deteriorated (remnant)

21
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TABLE 4

SUMMARY OF CHECK DAM DATA

Status
Grade @ s e e e e e e S s S s——s— e
Changes 1 2 3 4
(ft.) (Stable) (Minor Erosion) (Severe Erosion) (Deteriorated)
0.0 - 1.0 9 0 0
1.0 - 1.5 5 4 0
1.5 - 2.0 2 2 1
2.0 - 2.5 0 0 3
2(.5% 1 2 9
Indeterminate 11
TOTALS: 17 8 13 11

22



structures (all in the lower 2,000 feet of the South Fork) were
completely deteriorated. There were no apparent differences in
check dam stability between the North and South Forks. In most
instances, structures were failing or damaged by severe

undercutting of the downstream face.

2. Retaining Walls

a. Undercutting of the foundation because of channel

deepening.

br. Erosion of the upstream or downstream end

resulting from inadequate tie-in to the banks.

3. Natural Bank

a. Erosion at the outside of meander bends.

b. Bank failure in response to channel incision.
4. Storm Sewer Qutlets

a. Scour hole at base due to lack of enerqy

dissipation.

5. Concrete Channel Bottom

a. Erosion resulting from undercutting at downstream

end.

b. Scour holes and subsequent failure during high-

velocity flows.

23
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concrete, reducing channel flow velocities. In those instances
where a reinforced wall is necessary, a concrete wall can be

faced with rock.

E. Stevens Hall Site: Recommended Erosion Protection

The channel reach of the South Fork adjacent to Stevens Hall
combined the most serious erosion problems. These included
extehsive undercutting of the retaining walls supporting the
steam pipe overcrossing, and severe bank erosion at the upstream
end of the Stevens Hall bridge. Because of their severity,
design-level solutions were prepared for these areas. Reduced
versions of the design drawings are attached. They include
underpinning of the walls, reconstruction of retaining walls, and

the construction of a wooden crib retaining wall along the left

bank.

These problems resulted from channel incision and
downcutting of 1 to 3 feet in this reach. Figure 2 is a profile
of the creek channel bottom through the proposed work area (from
the Stevens Hall Bridge upstream under the steampipe to the next
pedestrian bridge 300 feet upstream). It can be seen that the
channel rises in two "steps" going upstream, each about 1.5 to
2.0 feet high. The lower step is currently stabilized by the
remnant piece of concrete channel bottom, while the upstream one
is maintained by some large rocks and debris. Neither of these
are permanently stable. It is also apparent that the channel

bottom through this reach was several feet higher when the
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existing retaining walls were built. While the proposed design
will stabilize the walls, the problem could recur if future

channel downcutting occurs.

Therefore, as a Phase II recommendation, it is essential
that additional channel stabilization be provided in this reach
once the retaining walls are repaired and the crib wall is in
place. We recommend construction of a series of three or four
small check dams through this reach as shown on Figure 3. Each
of these would stabilize a drop of about one foot. They should
be keyed into the banks and bed to prevent undercutting, and
provided with a scour pool which provides both energy dissipation
and aquatic habitat. As part of the recommended Phase 1 work,
the existing temporary check dam can be reconstructed at the same
location (about 3210) using the large boulders which are
currently in the channel near this location. These could quite
easily be incorporated into a permanent check dam at this

location.

While we consider the above work a Phase II project, it
could be done by the same contractor immediately after the Phase
I work is completed. This would minimize the disturbance to the

surrounding area and might reduce set-up costs.

29




VD
20
©
S

|

N

co

o)
f

I

o

Se

-
|

| |

ELEVATION (FEET — NG

STRAWBERRY CREEK BED PROFILE
STEPHENS HALL REACH

p

Previous channel /

r/_)/’—* PEDESTRIAN BRIDGE
bottom . geswess’’

iy

SR { Rock/debris
concrete ¥ check dam (temporary)
1 4
sill |
\M\

CENTER LINE
STEAM PIPE
\[/BRIDGE

2751III||1II]—1It_r—|_IIII|IIIi_[

3000

SR VAN AN [T L Y N NI N IO T .

3060 3100 3150 3200 250 3300 3350 3400

STATION

DATE: 05/12/88
BY: L. FISHBAIN

Philip Williams & Associates
Pier 35, The Embarcadera 2
San Francisce, California 94111

Existing channel
profile

FIG.




AV

O

-
J

) AN}
Co a
O a
! L ! S (N (| N I

|

ELEVATION (FEET — NGVD)

275

STRAWBERRY CREEK BED PROFILE
STEPHENS HALL REACH

//

PEDESTRIAN BRIDGE

Future channel profile

\ -

e
et

CENTER LINE
STEAM PIPE

=il

Check dam locations

3000

T I R S (N A S o T

l
3050 3100 3150

T g

3200 3250
STATION

3300

LA

3350 3400

DATE: 05/12/88
BY: L. FISHBAIN

Fhilip #Williarns & Associates
Pier 35, The Embarcadera
San Francisce, Califernia 94111

Proposed check dam
locations

Fig.




STRAWBERRY CREEK PROFILE — SOUTH FORK

P ¢ o

AR ————
W 1
]

H H
! r ! i
i : ! /
i | ! :
180T TTTT T T T T T T T T T T T T T T T T T T T T T v T T T T T T v [T T T T T T T T T A T T T T T T T T T T T [T i rrTTd

-50 50 150 250 350 450 550 650 750 8




61

0G81

0GLT

0GST 0S¥l

R T 08 O 0 1 O T I8 v I O

0691

O T VT 0 Y o

0GET

R e 0 e O O

0Gc1

O Y O

0GT1

O 0 G 1 2 5 I

0G0T

1 R O

0G6

[ Y o I
Ok

cepr el g g G 81
i
i

m

Go1

2l
I

G6T

In¥mied

LR lIIl[t|l1 Ty

prav &)

03

UL L




[y
4

HLE putlussefnnehon |
L‘

o
&
whidpebondudn el

)

100
EIE+WWI|II!Tr|ﬁi NG AR AR R A R AR R G LA A AN I AN L R e

2050 2150 2250 2350 2450 2550 2630 2750 2850 2950

STATION (FT)

LRI IR

30



i1y

Lottt

0607

[ g ] W ) A

0G6¢

O G e T I

068¢

[ e 1 O D i

0GLE

N Y |

0G9¢

0GGE

T 1 S 1 O N O O

0GvE

0 T e 1 0 0

0SE¢e

I 1 O e Y

0GcE

1 ) 10 1 Y ) 1

0GT¢E

1451 8

.....

E




099y  09%% 098%  o0c2¥

og-[_=l_|u|i||:| Lloa el rae vttt litatas

g81

061
GeT

el

Qo
QO
AN

9]
o2
(25
il




00cc 001¢

OOgEIiIfI!IIlIIlIIII
G0<C =

0123
123

0885
Cad 3

082 =
¢ee 3

0%2 =

G2 3
062 3

et
0923

G923
0423 **,4““*——Jr

qL2F
082 3

82 3
0623



STRAWBERRY CREEK PROFILE

290 =

) 2895 =

= 280 3

—

O 275 3

NORTH FORK

Z 270
| 265 2

260
£~ 295

L

=250 2
245 3

1

Z, 240
O 2353

£ 230 3

<3 E
>225:

&_‘12205

L
no
ot
O

el b bing

L\

FAVIFAN IR AV
OO =
(NS N

O 1l

FPEPEEETTY

100

R EREEER

200

rrrrrirrni

300

L L L

400

AR RER

500

L LB R

600

R EEREEE

700

i
II'IIIIlrI|IIIT.‘||

800

T T

oC



o]

o

O
ETANET!

i

onn.
TT T T i T T T T TRy rrrrrrrrr(rirrrirTTld

1000 1100 1200

STATION (FT)

1300

Ferrrrrregd

140

rrrrrnrnrl

1500

O O 0 O LS G R R LA LA

1600 1700

1800

1900

IIT!I!III[II]EII[ili

20!



;;g; 1 ; ISE',IE ,, il i
"i! l:sg ; g 'i'é i llgf‘
ng i !! 53' E ;;' *sgi‘
i;ﬁ;:;f ,f:li :3 !sii '
; : UL
;gigii. [ is;isii i si i

J! 1 ; ',,, iIE
| B ‘: ;; g ;‘!E l 5, J -?!i
if y Mf;i i Eng

il
~a ik B i

| ;;g .

{Ell;!!i ;g;l?; ! §§ § lf; I ‘ !g
!:!}l! ! ! II ' i
i a!fi!' !E ‘l!l th iZi ;
“ jrlstesty Eg,g ﬁl 15 i*‘, i
ilg i li i [ !i 1 '13
T i [ i
| é;'Ii ? !i iili ,:x | b l i |
i I ! i / ;;3 ;il ii' | ‘I ) i
i
i

s
| ‘ ’f’?-i fi

!
i
y
i
|
5
!

. 'i

m‘,
“M_q_n
[ Y ——




D-g° NOUISIS

i
i

”;u

i

lil

| 5 i.!:!:;
;,{? ii' f

ii i; 'g

i;;;;ig }i i!é*,li
i l;sii

i

ii H

, 3!: it

i

,. fi:l L

- P

“uflif'"

fgi

¢ f

il
” ;g :iﬁ

g

ety

5 N
55';

i

fi
!ifti:{igfl'

11 ; HHE
4 i
ii }
M1t

=y ag

L
il

~ow
-
e 2 Y
m

5 ffd

ML

'm

1!i

-“

il

i ! i[g i;;;lt!l?!j !?; li}”gg { |

gy I

z Z | ”'51

pr m?
: ;ig"
I i b
3 e

i

. ;l ’i!! ‘

Pl
! ”:l

i 2
| E,‘i

|

il

i il ig

!

g ir!!

j §[
il F{}

5

i
!

il
I

o W w

|
i
'
!
]

W Y

E 1{ ': Ei!

B *sﬁ' B

) a‘ g,]

i

i!

| g'f;,i

i,




—

(8) oo el _(8) E8Uoor TREE
7 Te EEMAm

—(N) o s L

Ag oV .
/) TEESS r ﬁ‘

APYRON g -~ Ny s
CFRFOF WAL /4. _‘_‘_‘:\ e
i IRy | i e
= N . A *’\—?”_—-fﬂd o
STEFYENSG ALL | FEMOVE (8) Looerg B ¢ : T -
l ;ffﬂz,?'«w’f'_s . M i . L—#) coNe. WaLL —o
| D% N CHECK M - o Mmoot > - w0 /—L/;;MAW
| Zenove - "}'/ NMoTECTION )\ &7 :A—}
TR = ! c= =
' “ 1 = N S T
i o &) k e — APPEOX LINE oE
r e L | TEMoVE (5) cone. JALL Tor oF Wall
& % . L% B LEz
LS (N) Seek WarL
—_— S = (N Fock cHECK Tan

~ (N cove Wiva waLL
TOWELED WTO (2 NALL

(B =sTzaM ~uNngL

CSUNTRR P () Cotic. . WAL Ler

T CBNOVE (2) Lo 2ok &
MOETAR. £ criockPiLg cow Jog
N LHECK DAM

(B) 2ok JdalL -

Z
25t .. FAETIAL SITE =2tany
(l_ 1
SEUOVE (2] gxrcrpy - 25
o & oone Zack =4
MOETALEY Zock, WALL~
to!
3 o ) il
- : : 2} q// 9
(&) 2o ke WALl = ey
N ==
‘ - NOTE: GECT. ertmd. o Aps
iy BRCEPT Ade CoHOVN,
i ) N
= & N SIRST LoV E o (N .
p b e - Q EOAK ST IN BT .
¥ ~*eEoc g o, L v deve Weep woLg
L 2O Ve mpge oLg @ Lol ac.
< Cer-olge. Y
g) &7z = R L ININE 7 WNEAPPre
e L 22 @ 2, N{' NELTER “apeic
R z )

PECTION /R
Bt &1

ERCEPT An

LECTION /2N
'/1',)‘-5” \'é_'/

NOTE: QECT sid—o 2y
AL N

VICINITY MAP

{*= 200!

GEWERAL NOTES
'Al.-. WORK SHALL CONFORM TO ALL LOCAL SUILDING CODES Amc ORDTNARCES .

FOOTINGS SHALL BEAR ON FIRm, UNDISTUREED SOIL, WEATWERE: ROCK OR XX EXCAYA-
TIOR SRALL BE FREE OF WATER AMG LOOSE ROCK. .
-F

COMCRETE PLACEMENT SHALL COMFORM TO ACT 301-72 CHAPTER 8 (#EYISED 1%1). “',
CONCRETE FOR FOUNDATIONS SHALL HAVE A MINIMM U1TIMRTE COMPRESSIVE  STREMGTK
OF 3500 PST IN 28 DAYS,

FEINFORCING STEEL SHALL BE DEFORMED BILLET STEEL BARS CONFORMING TO ASTH A$15-8S,
GRADE 60,  BARS SHALL BE CONTINUQUS ARG CORNERS AND LAPPED- 4@ DIAMETERS Fom
GRADE 60 BARS UNLESS OTHERWISE SHOwWE §

JOB SITE REVIEW: TME CONTRACTOR * SHALL WOTIFY THE ENRINEER AT LEAST TWD DAYS
Pi MY COMCRETE SO THAT THE DESICRED REINFORCING STEEL REVIEW

CAX BE MADE,

SAFETY MEASURES: AT ALL TINES THE CONTRACTOR SHALL BE_ SRELY M COMPUETELY
RESPONSIBLE FOR CONDITIONS OF TME JO8 SITE INCLUDINE SAFETY OF PERSONS sug =
PROPERTY, AMC FOR ALL NECESSARY INDEPENDENT EMGINEERING REVIEW= OF TMESE
CONDITIONS. THE ENGINEER'S JoB SITE REVIEW IS WOV INTENGES T 1N ume REVIEY

OF THE ADEQUACY OF THE CONTRACTOR'S SAFETY MEASURES. .

ROCK i\lLS SHALL MATCH EXISTING ROCK WALLS 0% STMENBERRY CREEX ACROSS Faok DMINELEE

- IT ROCK SAMPLES TO ENGINEER FOR APPROVAL PRIOR TO CONSTRUCTION. ox
SHALL BE LAID IN MORTARED BED JOINTS AND ALL YOIDS SHALL BE MORTARED S 1B, ’ :

(B &TeAM ~uNNeL

L 8 eone. WALl

%

| — omNDoBLaaT ¢
- PBINT WITH code -
% ZONDING AaaliT
4

(E) oEmm —. . e p'oc.
ey -
% 185 @ 2iae

e-*¢ conr,

-
i

I
260 24'oc ot N 28 vk

PN, L2Ne PRILLED Holpcs
A/ arouT

LecTION BN .

/7u=,|_ou \\’—/

| - PTEANPLRLY (2ggk ZRAAON cONTZA, | Drawn By Z&. | Revision 2%
THOMAS p. CHRISTIAN Structural Engineer NIVEELTY OF CALIFORN A, PErLe Gy PALTIAL SITE PLAN “2cTione | Date - '2- 2o Sheet Na.
Revision 267 Fourth Street / Qakland, California 94607 / 415-452-2488 DAIE NILL M o sbmoc xTes O GENERAL NeTpes SEdBY T J o of |
_ | _ BN EEAL e | A Project Noreeoz) :



ORINE
ger

U 2o oy g

SN RO oy

e NTENMAL

TREL RS
(b

A WL R AL
Vg nl_;r.t

by
;

\

Xl

(\’

©y

1 .
Y i oHeaknay WURIR .
5 Bboitees s &t O
B
&

[ETEINE
LaRE A3

Boatite ey
Latrare

b i -
B I ¥
12 i .
WA
" £ aid Trow

'
)
{
ML RAOH AL
’ IR ALy

PR

e,

!

. !
- 1 o i

!
sfxv eroee |
Lteaaey f
{

R

. 800 FEET
e — I




Gx.m&m“ otz =0
GROVTED ROk rALL-
1 wz,tm@ﬂ Y et

%ET <<>rh S,_
Eu}. BANK. e e

= _}.\,Tm. C“m\.wd

. Eﬁ‘}._&w PEOM OXFORD coTREsT Culves 22y



o

e el

; .,.,,,. T =

e

1o &4«\}1 13w 03._\m4

i

Wk
3

-

e

s

of

o

B e o 220 o B0 __

VERTICAL exasegeation 514

. P o STRAWBERRY CREEK
<= i i South Fork Sta. 0 +00 to Sta. 8 4+ 00
YA SN A R SR SR S e e N i PLAN and PROFILE
LS BN b TR L aes LT ae LR D= o e N _ e 0. 700
ke reom’ OXFORD eoTREET &r/\NTln_.\i._.L\?Tm. C“W\Wwv« T .-..M._ -I : ..u AR Y . i . oy 3 ; AT ; % Mu.hw_vsﬁ“_,uvﬁ..%xo-ﬁ.:z SHEET 1 o1 g




s N e P o

[y : -

o W i Sk

e S ol E LeB7
L i T eROUTED pock

J g e e
A AT prlraE

o e gL

\"" N¥8Z +o lz+oo SELIzne
\\___1200)4 WALL o | BT a—»«iF—

'4*@].‘ N :C, -
H’P‘?‘-ﬁ BVX

— X’

= A-.., el
1260 .. .. .

PRoFILE
VERTICAL WM;?"

A=A ..o -
¥ 13

e
1300 : loe



B ——

el ®e MewTT T o == -
T GROJTEYD Bock WALL T oN RigrtT BaNk

e

f oy e

\TTNFBZ to lzdogs TSI 0 o N ;
‘\';_E-quQWALL. oM BigHT Banp- Ve L el TIEIIRITING AR BOX

F=¥ 2

N Pl

-

P rplcerTe A=

¥

e

-

Yo eEeI

o N oo - doeil
oM OXFORD oTREET CUVERT wWHAKE (FEET)

PROFILE

VERTICAL  BEXGEBRAT ol B4

o0

STRAWBERRY CREEK

South Fork Sta. 8 +00 to Sta. 16+ 00

PLAN and PROFILE

Philtp Willlams & Assoclates | SHEET 2 of ©
Consultants in Hyd:ology




[

il

S
P mies W R
..wjm'a Brwse.

’C’H‘}?"rp W’W

gmaz,_w&:, aH‘

e ng -
wﬂoza—ra A—}NNEL

%m LEFT s,qqp' Eoa
é mp-e-n:‘ éHAN,hFL %I?:" '

R i e

e e —

ak TTE erECK AV
LK GELT 1B

20+24

SRAUTED mzm;x, 21 - m" »Amg

g
T ASSOYE G T
R e CEE T

- 20+ % 20+ 8
LT zesea  torpribgE

“LolLPETE ReiAING
WAL o La,«" BN

100 FEET

elevaTiod  (Feet - Neww), |

N
£
Lo I
|

N
0\
"

2%0 -

yaric)

[

1800 1850 )

PICTANCE  FEOM OXPORD coTREET LULVERT e (FEET)

PROFILE

t !
la z¢ Lee0

VERTICAL ExgpoErATIoN 511

2050

STRAWBERRY CREEK
South Fork Sta.16+00 to Sta.22400

PLAN and PROFILE

Philip Willlams & Assoclstes
Consuitants in Hydrology




- i 7 = ; . ’ :
. » LTwtot o 2704~ Pl Teis Y-S it v
. TN Tee e _afwzr;-r:. pucT NEmche-;st ;L ; ' | ;

Lo sttt b 2ot -2 ' e - 5 e ’ ’ '
SATHER BEIDHE

.. ,,Fi—’ {4z zﬁ-r 23 T s
. o 2R donepete p.ur ma&c LEYPRIC g5
relol; 1
£ 5E : . 5 _ e o S e e D e RS e b g,
" BEATE vp 2573 20 L T @i 5%4};, s T S T ozl pag A _ ‘ )
T~ - LI TERDUTED COURETE AL o - f : zewu, "o g g
= A = il - e IE Tz ] _\h chT&:zrVQa}, 10" P;?a a S
R i . 2 FAT xS i e _4_ =il == = B4
e - 7 % 23| Tebr Ge 2Er e IN e _
Do 7 2% 204 4o 23429

etord AN zaTERs ,”" 7\\""5%0;‘\)/‘
LERpR A —-.&n'ﬁ P At g ’
el e s

X-LECT 10 7

o . ROTER GoNAETE.
S PETAINING WALL o
}2-(9}41 P»}\HF ™

LENLEETE LAl iNg
WAL R EEET B
% 15 i\P&‘&?

w.»m_ to 20+20
ook WALL . or
- BUoHT eHANNEL -

R

”7_%—4@ -Lp 34‘4»50.
CONCRETE. cHpHNEL peph

[}l
3

- PRoFILE

VERSICAL B SoERATION B

e _ . | : e d e g 5 ] P - . - _ . ) - ] ] : - ] : 1
. 2300 2850 o2 . L 240 . P00 . 250 220 om0 . L 2700 . anes g "
meTAH(za FEoM OXPORD eTreat cvert whape (Feer)’ i 3




- e —
I} 3 b 772 . :.
ey L7440 e 27004 ’ T el PESEDL = N
- ; LOHURETE by "ve‘cpwa;me ; . P . ' ;
: - - ATEEE A = \66 2Bzt 4 26423 v Py
s o T C"::’.‘* oAY, ! : #ﬂ’* Lnicrete a!crr mE&,«a%lw T =
Lleh o 27 - 25 =l 3o H :
) o LT erNzrzaE wing N-«L.‘ .7 ] «n
BEATS S 252720000 T Rt el i » ' g : =
- = = -, " T - *-
LT TERpTED CoiEETe. ik s ; - © 28tes '
B R e B Lo FwT%rve-aL 1o f T »
2 s -7 , % o
2818 P &

By UJ,\/E.:’ .

TR N eTE Pprag SRk 'g/ o
e / . ) =
fan—c - RV b ; -
L it .(

-
Tl Yo LB GO
CONLEETE RETtanbing
WALL A LEFT BANI, . -

~

] rock WALL" _mJ ' ¥
- BIoHT eHANNEL .

: TN e .
X-oEt 1o f { T AT
. / IL T 2maTp
L d T cEck pAM
’I ,4/*1-@_?5 A
I ewJ‘EDZoNaz £Te
[ PETANING viaLL o;J
! “iLest E/NL:“ S

“ eHEgKk e - o

g = Tl o . N ik [l I
: . : ; . PROELE . ERFE ] ) Y o000
: A sl ) B (i) : e VERDEAL ersegraTon B

g - : P v 4 STRAWBERRY CREEK
: = t ; o= - South Fork Sta.22+400 to Sta.30+ 30

R T o by i ' : ' ' e e ' gl ‘ ‘ PLAN and PROFILE
2RO L. 24mp 2epp ! - g 1 '

s 255D G2, 250 .. . zioor .} L7 wae “Woo 50 B0
PTANCE PEOM OXFORD cofrpet CUVERT ake (Fee) — . - & A I

Phillp Willtams & Assoctates | SHEET 4 of g
Consuhants in Hydrology




2 e e SR A e+ —neme

’ . , N . . B7+29 1. 27+2p

: & o % i . Al - T RUTERIPGE

e : ¥ ] Foc xl s —— PETOT 47 BoFO5 L TTTUBIROT R BTG :

: d o vy - ﬁ«u,arl TREE  Acr0ol™ CREEK | TRPOCK CALLAPE. -
LTI I S e b 35 40 X-er2e1725 £

BEDREOLE- au-rom[, —-Oy e 3&;72}5’?'6:;1-75
. al—mgbw_. e hLm&-J-' Bl ;!
- BEDROO DITCROFG - . C el

- %6[ Z‘F““‘

: e IT % B30,
S . TI 'eeprock outcrop
L, SEC N LERT ANk

- -fm BT

~__MMEJE=_EF{P&£

.
“r2

2 ] .
e . - . P g
] - g : h
e <
ik : = o~
L A

RS e BB Iy ‘ |
WAL 12 b‘ﬁf‘{:‘ .,, Y )
(£ (‘ {: ‘g—l.
XY cmaw‘ U PR ) )
- INSTALVED, . Pt
5 AT, r

‘i-;l,;vg-no‘él (Feet - Nevi)

whare (Peer)




: s S . 27429 1 27428
= - T FOTERIPSE
TTIERTOr AT BeEsn - TUBTROT Y BT 2 R

T _ROLK CALCADE. - &

RIS
FoeTBRISEE. © — Lo
ek 4 '3; ¥

; erAE T -

3 _s,.JDPB'“m%Ne

D Fhae- Xyry e iy
P T ey e

Iy
4 i3
5 I -
e e ~
3 e k.,
, T A
a2
6 5
, ¥
8. .

L
. 3;1;"' P 3
£ §
= &
; PROFILE :

t
VERTICAL ExAgoERaTion B . ' ' T S i

STRAWBERRY CREEK
South Fork Sta.30+30 to Sta.39+30

PLAN and PROFILE

ET QAVERT NAre (rFeer)

! 1
S0 2700 37‘50 35‘60

Philtp Williams & Associates | SHEET 5 of o

Consultants in Hydrology




o A,

%1'17 ..'::' == :,_
- mhueet odrler "er.; ma—l“_ RIS =
T D - e
__,— N 3 T \: 3
- = +
I’l
/. .
” = -
/,
7
’/' s :‘ 1
2 i 20 o 10 50 100 FEET

S T S PROFILE
VERTIEAL EAMGSERATION B 14

%20 2960 4o00 252774 4" o0 44'.:.30 '-le&a 47-"50 %‘Qg 4aEe 4y '00 445
PEMLE FEOM OXFORD eoTReeT CUVERT iNrake (Feer)

'
L500 -

STRAWBERRY CREEK
South Fork Sta.39+20 to Sta.45417

PLAN and PROFILE

Philip Willtlams & Associates | SHEET 6 of o
Consukants in Hydiology




R : (L) rdod 1§§+ rldgN 40 aoNEn g7 Jodd  2opvlgd

H 1

.|Q.m“ﬁ\n:.i! - .07 = Fi=vA 00T e .Qma. . vn.l QN [ ; Y- T
¥ 1 B - .

_ba palveaasosg W2 kA
B

' :(“V\‘?F‘ - k)" 'EﬁalLVA'aﬁa‘“":“

i e AT T

-

e = E ..&&mm“mﬁ.—l&

g B e TS
7 SN do T arAamanas

1 F R

P ——
o
-
Boel o

YO N oo e il =
TN AL .
rragsr s

.:...w& ~\w.,~ .......
AN I AT
N~ T/
e — 5

S = R Y I
NIRRT Hord T

e Y

) = q e e ey 5,
. K . '~ IH/ So || TTIIEROE G2 TERANTY azi=nd
: o~ I - Y~ 7

— R N . SR ) U S




BT R . -
. e ‘ .
- ; - -
e ST, UL SO :
2oz teTErwTT ] S L -
BUP-IER CULVERT. AZF BLp 7m0 a1 - -
: B e -G A LI Ss S - ?
PN )
M e :
R -/ e p——— PEBEIS T BRRRIER. :
e OANERT IR
O witm T N
- PALLEN TREE Acless sebbrNEL
- o - jﬁ:,prnr : rl ; q...au. w.»z.,.q
> h T =R
= TR Tear s N :

£SO bepT e

e T R =
i oS h.. ~ -

-

BT EOCE

R o Bl T

VERTICH- BXAGEERATION

i =k t -y s % = .
- iBo . - .. 200 250 = sl m.w.B .,,“.\,,W,Q!. 58

L] L]
SLTTRRTTTT : enT._

STRAWBERRY CREEK
North Fork Sta. Q+00 to % +@d

PLAN and PROFILE

7
. o i R =1 - . r L . ] i D Philip S_:_ﬁ:.hg.t SHEET 7 o
e Frorl coMFlLUENcE oF MHorrd stoci FoR KL Qﬁw‘o o S ek gl . 2 e E Q Consukiants n Hydrology




(L334 erotaod Lo b HidoN & BorErUHe?

% : : mll:|||||.| e SR TRt R

Fmnde o
“,,IHH..WH”HW.WHNI ,

~

I sNSwrArdEn

-«ﬁu.r.m.mu\, 0. Al M e oo ks gl o 5
AL - 0\ ; O BT : SEEUNC 1 =1 : :

,\wwt.w.wxuw ; y o | ; ; i I o 3 . N PR = S S —
oty : A T X 2 .. o T A Eotol ergERdA_____

S

...iix.;.N\.lnﬂq.Fiy!. AP S Y

3

i 2t - .../ d
M- M = g - 1 S
Sl TTRN 724 d2iMeas .
SN I RRg AL L
b Y .
T SNYE. LdE N
WA ApE dEleds
TGS UL




Wetite

ek v/

e

3

E4

e

~7%
o VEE. . "Ry

-

15

+§§L FOR Lo C“Ev.@l

sl v s

sa0. T

= A

=41

STRAWBERRY CREEK

North Fork Sta. 8400 lo 16+ 60

PLAN and PROFILE

Consubants in Hidiology

&H Philip WHilams & Associstes

sHEeT 8 of




ST 4] vo 1T+t

LT CHELE AM, &

R

WA ISR

L

X
kS
A
s

is

BN pcrort, clAbEL 3

F

q

%) 119

»f
Z4Rg

FOOTBRDEE-

.

ANELF

£

o1

oo

STRAWBERRY CREEK
North Fork Sta.1€@+80 to Sta. 21%¢

Phillp Willlams & Assscisies | SHEET
Conul:anmﬂyd'mbw

PLAN and PROFILE

e t Zi425

i
I
i

oy At

=

5
H
i
|
]

i

i

H
19400

(e

It Forges

S
¢

L
% o0

=

PTANCE  Prorl coMFLURNCE. or Horrd

DN S

1780

|70

o Y S ) 5. e
e ' s
H 38
N -
[ -
(ARIN AR THOUNARE, T T e




