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October 27,2006

V/alla Walla County
P.O. Box 813
Walla Walla, Washington 99362

ATTN: Mr. John Dirr

RE: Cottonwood Road Drainage Improvements

Dear John:

On March 13,2006 we provided you with the Cottonwood Road Stormwater Routing and
Detention Analysis. This report outlined the long-term options for handling the
Cottonwood Road stormwater associated with the road from Russell Creek to the Kendall Road
intersection. A copy of the report is attached for reference. We then met with you and
Phil Merrell on March 22,2006 to review the report and to obtain further directions. At the
meeting, you requested we provide a follow-up to the report that incorporates your decisions.
This letter is the requested report.

Your comments and directions are summarized as follows:

The timing of the reconstruction of Cottonwood Road from Russell Creek to
Kendall Road is unknown. Some of the construction may take place as part of
future developments.

The stormwater improvements can happen independent of the road project.

We need to prepare a hybrid of Option 4 which will be called Option 4A that
incorporates the decisions made at the meeting (see Figures I and 2).

The culvert in Kendall Road will remain in place and stormwater from Area A
will be allowed to pond as it does now. Flow through the culvert will go into the
new pond.

Stormwater from Area B shall be diverted off of Cottonwood Road and into the
new pond.

Consider a control structure on the Kendall Road structure that allows the pipe to
be closed and the water diverted into a new overflow pipe.

tr Walla Walla, Washington 99362 / P.O. Box 1687, 214E. Birch St. / 509-529-9260, Fax 509-529-8102
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Look at the options of piping or ditching overflow stormwater out of the new
pond into the facilities already in place.

Address the discharged stormwater from the existing structure at
Cottonwood Road and Eagle Crest Drive.

Provide a cost estimate for the selected option.

Provide an estimate on the amount of land needed.

Discuss possible design criteria for future developments in Area C.

If possible, the new pond should be in a cut section.

Our surveyor's visited the site and gathered specific elevation data shortly after our
meeting with you. The additional elevation data allowed us to analyze the feasibility of
Option 44. The survey data also allowed us to verify that the pond could be excavated without
the need for fill slopes on the downstream side of the pond. Both conditions were found to be
possible and we proceeded to further detail this option (see Figures I and 2 for additional
information).

Multiple features are shown in Figure 1 that should help the overall system function
better while considering long-term maintenance costs. These features include:

All exposed pipe ends will receive a headwall, trash rack and with riprap energy
dissipators.

The bottom of the pond is divided into three cells by rock check dams to help
contain sedimentation.

The sides of the pond will be hydroseeded with a dry land seed mix that will not
need to be mowed. The bottom of the pond will not be seeded.

The pond is designed to infiltrate runoff into the ground, which will decrease the
amount of runoff allowed to continue downstream. This will reduce erosion and
sedimentation of the existing ditches.

Gravel access roads have been provided around the pond along with access to the
bottom of the pond.

The area upstream of Kendall Road and west of Cottonwood Road (Area B) is
being routed into the pond which will reduce flows in the existing Cottonwood
Road ditches downstream of the pond.

Dual overflow structures have been provided at the downstream end of the pond
to reduce the risk of debris blocking the outlets.
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a The existing culvert will remain in place. A new manhole and new pipe will be
installed at the downstream end of the existing culvert to route all runoff into the
new pond. This will eliminate the need for a control structure that would require
manual operation.

Annual maintenance will consist of monitoring the system during the spring and early
summer. Upstream pipes should be flushed into the pond as needed. If pond sedimentation is
deeper than one foot, the maintenance crews should remove the sediments from each cell. The
quany spall check dams should be designed and constructed so they can be driven over. An
access route may need to be constructed across the bottom of the pond depending on whether the
bottom is saturated or not. Upon completing the maintenance, the pond bottom should be
scarified and check dams repaired if damaged.

Additional improvements to the regional system should be considered along Cottonwood
Road from Russell Creek to Eagle Crest Drive. This portion of Cottonwood Road is anticipated
to have high groundwater. Furthermore, the existing 48-inch diameter pipe will not be able to
connect to Russell Creek because there is not enough elevation fall from the creek to
Eagle Crest Drive where the pipe currently ends. A swale adjacent to the east side of the road
should be constructed (see Figure 3 for additional information). The minimum size of the swale
should be2-feet deep with 4:1 side slopes and a2-foot wide bottom, resulting in an l8-foot wide
swale. The swale would be constructed at the back edge of the proposed multiuse path. The
minimum slope should be 1 percent where practical. The swale should be hydroseeded with a

dry land seed mix. Check dams should be utilized to help pond runoff for infiltration and
sediment treatment purposes. Costs for this swale are included in the Cost Estimate as Item 5.

Additional cost for right-oÊway for the new swale is not included in the cost estimate.

We prepared a Preliminary Construction Cost Estimate and included it as

Attachment No. l. The two largest costs associated with the pond are the excavation ($420,000)
and the extension of the pipe (+2,400 feet) in Cottonwood Road from the existing pipe end to the
new pond ($156,000). There are not many options to reduce the costs of the pipe. We are

proposing HDPE to match the material previously used for the existing pipe. HDPE pipe is

usually the most cost effective material for larger pipes. We estimate the cost for excavation
including ofÊsite haul at $12 per cubic yard. This cost may be reduced if the disposal is

kept-on-site in the adjacent field. Topsoil management would need to be performed if this option
is pursued. The estimated costs listed are based on bid costs for 2006 and will need to be
adjusted accordingly in the future. The costs do not include final design, construction
engineering, surveying, property acquisition for the new pond (+4.7 acres), right-oÊway
acquisition for the new swale (+0.5 acres), or asphalt surface repair if the new pipe is installed
separate from the Phase 2 road construction project and in the existing roadway. As you can see,

this project is a large undertaking. We have not attempted to factor in construction of portion of
the project by developers. As a related side note, it is our understanding the City of Walla Walla
would like to eventually construct a water reseryoir in this general area. We do not know any
specifics, but it may be worth while to see if the pond location is close to where a reservoir might
work. If so, there may be some efficiency in combining the land acquisition efforts.
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If this project is constructed, it will greatly reduce the risk of flooding private property

from upstre¿rm sources of Kendall Road. Considerations for runoff inside Area C (see Figure 3

and the March 13 report) must also be addressed, so design standards can be identified for future

developments. When Area C is developed, it needs to contain the increase in runoff between the

pre- and post-developed conditions so existing downstream facilities aÍe not impacted

negatively. Those future improvements may include drywells, swales/ditches, pipes, and/or an

additional pond. From previous calculations for Area C, the existing runoff for a 100-year,

24-hour storm event is approximately 10 cfs.

In summary, Figures 1,2, and 3 show the proposed conceptual plan for regional drainage

improvements needed to reduce the risk of flooding private property, such as the May 8, 2005

storm event and subsequent runoff. In addition, we have included recommendations for annual

maintenance for the proposed system. We feel a follow-up meeting between the County and

Anderson.Perry should be scheduled in the upcoming weeks. The purpose of that meeting

would be to discuss the specifics contained in this lettei in addition to reaching a mutual

agreement that this letter completes the Preliminary Engineering Phase Tasks l-7 and 1-8 in our

Cottonwood Road Stormwater Project Task Order with the County.

Please call or email me if you have any questions or comments

Sincerely,

ANDERSON.PERRY & ASSOCIATES, INC.

B
eremy E

JDM:amw

Attachments

Steve Stanton, Anderson' P eny, w I attach
Howard Boggs, Anderson' Perry
File W394 -97 -01, w I attach

cc:
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t'l
j
ô-
(o
I
(";
(o
oo
f{
f.\
c\¡
o

ô
=q
(U
Ø(!

co
ol
3E
ô
d
Eoo
3cofroU
a
(o
I
E
o
(/ì
1".
c¡l
f
CA
r.t

=Eoo
d.
òc
Jo(J
g
ro

=o
o

=
c

.0J
(J

d.

u¡
ú,
lrF
o
tr

oz
o
È
E
tr¡zz<
osf
ta Z,
üiootr

rfLão
l
o-
t¡Joz
oo

Ø
Fz
l¡J

=t¡J
o
É.
o-

¡=zur
Åoõ<
J<
i<äao1<
=o
=oo

o
3z
o
Foo

oó

992

986

t20

TIVE SOIL

'--\- DO NOT COMPACT
BOTTOM OF POND

982

CHECK DAM
sEE FÍGURE

SDPIPE,S=1.0%
LF 42''ø HDPE

,d, 992

HMROSEED
ALL DISruRBED

sLoPEs/sotL 1NLY.
DO NOf SEED

BOTTOM OF POND.

,tB
NEW 60,.ø SDMH MTH

OWRFLOW OPENING Aí
ELEVATION 992,0

NEW HEADWALL AND
IR,45H RACK

LIGHT RIP_RAP BANK
PROTECTION

Q I0OYR - 24HR=L1O7 CFS (AREA A)

EXSING JO,,
CMP CULVERT

NOIES:
1. sEE FTGURE t tN rHE J/tJ/o6 LEUER

REPORT FOR AN OI/ERVIEW OF fHE AREA.

2. THE CAPACI(Y OF THE NEW STORM WATER
POND IS APPROKMATELY 92O,OOO FTJ
(ELEV : 994 Ío 982) wHtCH TNCLUDES
t22o,ooo Frr oF FREEB)ARD (ELEV :
994 rO 992).

J. APPROXIMATELY 4.7 ACRES OF LAND WLL
BE REQUIRED fO CONSTRUCT THE NEW
POND FACILITY.

USE TSOOYD FROM POND
EXCAVATIONÍO PROVIDE

J_FEEÍ OF COVER OI|ER
THE PROPOSED PIPE

JIO LF 42ø HDPE
SD PIPE, S: to%

992

g88

MAÍNTENANCE ACCESS
6'' THICK CRUSHED

SURFACING TOP COURSE

HEADWALL AND
TRASH RACK

T RIP_RAP
BANK PROTECNON

OUÍLEÍ STRUCruRE
(two-wsDor rYPE 1

wsDof DR)P /NLETS).
GRAIE ELEV = 991.O

990

gg'L

'a.,-___r/

CONTINUE 42"ø HDPE PIPE
T2,4OO LF fO NORTH. NEW

60.ø SDMH SPACING +4OO LF.

LIGHT RIP_RAP
BANK PROTECNON

HEADWALL AND
TRASH RACK

42''ø HDPE SD PIPE,
S=t.o% To 2.02 (MAX)

QMAX:I20 CFS

NEw 60"ø SDMH

27'ø CMP CULVERT: S:9%
WAX=|2 FPS
QMAX:S0 CFS

HEADWALL ÁNO TRASH RACK
LOCANON 

-TO 8E DE|ERMINED
/4I FINAL DES/GN

Q |OOYR - 24 HR=42 CFS (AREA B)

tooo

-¡!\)

| 008

916

s'|8

982

984

986



cl

=ô-
r¡rl
ö
f
(1
rooo
c\¡
F\
ô.1

o
oì
3q
(Uq
r!
dt
ol
3Þ
ô
d
Eoo
=co
Ho
U
I
GI
E
o

an
¡.
or
\f
orm

=E
roo
d

àc
lo(J
g
ro

=s
6

=
c
.g
o
;i

t¡J
É.l
o
lJ.

N

Ø
Fz
LU

IU

o
É.
À

4uÅoõ<
J<
J t\)EäZô_{<ao
3o

oo
3z
o
FFoo

ør$Jzlo
EE

c
o
Ø¡-
o
Ec

o
F

oó

EXISNNG JO"ø CMP

,.
NEW 42'' HDPE

INLET PIPE

EXST1NG
KENDELL ROAD

29

WATER SURFACE:t999.8
2' WDE MAINTENANCE

ACCESS ELEYAÍON : t994.0
NEW SDMH ROUNNG
STRUCruRE
RIM : 995.OOUTLET SÏRUCruRE

ELEV = +991.O EXISIING POND

MAXIMUM WATER
SURFACE : t992.O

PROPOSED PIPE
UNDER COTTONWOOD

ROAD TO THE NORTH

NEW HEADWALL
AND TRASH RACK

NEW POND OUTLET PIPE. SIZED
TO CONWY t2O CFS (MAX)

FL 986.9

FL 984.7

BOTTOM OF NEW HEADWALL
AND IRASH RACKELEV = 982.O

NEW POND SCHEMATIC CROSS SECTION
NTS

KENDELL

25' 29' 20

EXSÍNG
e

1000.7 EXISNNG SHOULDER
1000.t IOOYR_24 HR WATER

SURFACE:t999.8
EXISI]NG SHOULDER

1000.o

GEO'IECHNICAL ENCINEER TO

EVALUATE STABILITY OF EXÍSTTNG
FILL (BY OTHERS)

lOO YR_24 HR
VOLUME:TSOO,OOOFf

QUARRY SPALL
CHECK DAM

FL 986.9
VARIES
tlz

cls IMBED QUARRY SPALL'
INTO GROUND TO
IMPROW INFILTRAflON
DURING COLD WEA|HER

VARIES GB 989.2+O-SZ Q=70 CFS

aA\ NEW POND CHEGK DAM
FL/EG 984.7

EX|ST|NG JO"ø
CMP CULWRT
79.5 LF @ S=2.7%

Æ\ EXISTING POND/ROAD
NTS

NTS



R
:\C

l¡e
nt

s\
W

al
la

 w
al

la
 c

ou
nt

y\
R

oa
d\

w
39

4-
97

 
S

to
rm

 w
at

er
 C

ot
to

nw
oo

d 
R

D
\d

w
g\

F
ig

ur
e 

3.
dw

g,
 l

ol
27

12
00

63
il4

iþ
4 

pM
, 

1:
2

F
IG

U
R

E

3

W
A

LL
A

 W
A

LL
A

 C
O

U
N

T
Y

C
O

T
T

O
N

W
O

O
D

 R
O

A
D

 D
R

A
IN

A
G

E
 I

M
P

R
O

V
E

M
E

N
T

S

P
R

O
P

O
S

E
D

 S
W

A
LE

O
P

T
IO

N
 4

A

&

nd
er

so
n

pe
rr

y
as

so
ci

at
es

, 
¡n

c,

rë
ì

fiË
E

Q
rË

j
do

s
sf

fE iìÈ ño
s o = -.

"í

o

K
Ê

N
D

À
LL

 R
O

A
D

\ .ì T !

¿
^

R
=

ù
!f,

1
tÈ

r
Q

è
èh

m

lð
è;

ñõ
s

l=
r

R
Ë

-o
.

F
¡R pì

i
ùc

i=

$ì
$

lJ
) = r fì

rs
-

lì Ò
ì

!.o Þ
ì

=
O ì8

I

I E
*

2ó

I I

ìì r3 ¡1
ì 

tr
i

¡* b !È o! :l= C
) L r

D o! nn m
o

M
T xo -t
 U

)
A

m
-g eg l-> M

F
6 

fT
l

7! fll
.A

J
C

D
O

-r
=

7¿ <
at

m
cn m t- t-

( I õ

o Ë V
) I T I

I
t¡

9
oø lr ìl oo l{ !a àa

-

a. l\- a



ATTACHMENT NO. 1

Walla Walla County
Cottonwood Road Drainage Improvements

Preliminary Construction Cost Estimate
October 27,2006

NO. ITEM UNIT TINIT PRICE AMOIINT
TOTAL
PRICE

I

2

Mobilization

Temporary Maintenance and Protection of Traffic,
including Flaggers

Clearing and Grubbing

Excavation, including Haul

Ditch (Swale) Excavation, incl. Haul

Quarry Spalls

Crushed Surfacing Top Course

Light Riprap Bank Protection

Headwall and Trash Rack

Manhole, WSDOT Type 1 (60 inches)

27-inch CMP Storm Drain Pipe

42-ínch HDPE Storm Drain Pipe

Drop Inlet, WSDOT Tlpe I

Trench Safety

Temporary Erosion Control

Hydroseed (new pond and new swale)

Property for New Pond (+4.7 AC) at Intersection of
Kendall Road and Cottonwood Road

Right-oÊWay for New Discharge Swale

(+0.5 AC) Russell Creek to Eagle Crest Drive

LS

LS

LS

CY

CY

CY

TON

CY

EA

EA

LF

LF

EA

LF

LS

AC

50,000

30,000

15,000

t2

l5

35

t4

50

7,500

4,000

50

65

4,000

I

5,000

2,500

TBD

TBD

All Req'd

35,000

800

220

1,300

180

4

9

300

3,000

2

3,250

All Req'd

5.2

$

Subtotal $

Contingency (10%) $

All Req'd $

All Req'd

50,000

30,000

15,000

420,000

12,000

7,700

18,200

9,000

30,000

36,000

15,000

195,000

9,000

3,250

5,000

13,000

867,150

86,715

Total * $ 953,865

3

4

5

6

7

8

9

l0

11

t2

l3

t4

l5

t6

* This estimate excludes the final stormwater design, construction engineering, surveying, property

acquisition for new pond, right-of-way for new swale, asphalt surface repair if new pipe is installed in
existing roadway, etc. It assumes the pipeline is installed as part of the Phase 2 Cottonwood Road

Reconstruction Project.

I 0/06

S:\DOCS\WW COUNT\1W194-97 COTTONWOOD STORM DRAIN DES\POND IMP\PRELfM CONST EST xls
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March 13,2006

V/alla Walla County
P.O. Box 813
Walla Walla, Washington 99362

ATTN: Mr. John Dirr, P.E.

RE: Cottonwood Road - Stormwater Routing and Detention Analysis

Dear John

As a part of our task order with Walla Walla County for the Cottonwood Road
stormwater project, we were asked to provide an area wide stormwater report that explored
options for handling the stormwater from the area east of Kendall Road and the area between
Kendall Road and the Tablerock Phase 2 development. This letter will serve as the report. Our
goal is to end up with an approved plan. After you have a chance to review the information, we
would like to meet with you to further clarify and explain the options. Hopefully you will then
be able to select one of the options for implementation

The study area includes existing roadways, private land likely to be developed, and
private land that is unlikely to be developed. This means it is likely that any selected option will
be built in phases and possibly by different parties. We tried to keep this in mind as we
developed the options.

The report is divided into the following sections:

' Backgroundlnformation
. Existing Conditions
. Soil Types
' Rainfall and Runoff Analysis
. Options
. lmpacts to Existing Property Owners
' Ballpark Construction Costs
. Operation and Maintenance
' Water Quality Considerations

' Conclusions

m Walla Walla, Washington 99362-0032 / 214 E. Birch, P.O. Box 1687 I (509) 529-9260, Fax (S09) 529-8102
tr LaGrande, Oregon 97850-0939 / 1901 N. Fir, P.O. Box 1107 I (541)963-8309, Fax(541) 963-il56
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Walla Walla County
March L3,2006
Page2

BacxcRouND INFoRMATIoN

A large storm event occurred on May 8, 2005 that caused significant damage to property
in the vicinity of Cottonwood Road, west of Kendall Road. According to the rain gauges
of two local residents, the storm event had a total rainfall of l.Oto l.l inches in
approximately 20 minutes. This event and its resulting damage has focused attention on
the runoff potential in this area, especially in light of the expected current and future
development there. We provided verbal and written input on the situation including
letters dated May 25,2005 and luly 21,20005. Some of the information in the prior
cornmunications was used in this report.

As a part of our analysis for this report, we used the existing contours shown on the
Walla Walla County GIS maps to define the approximate upstr'eam tributary areas. For
our previous corespondence with the County and Paul Gatewood, we used USGS
contours. Both sources appear to generally represent the area and additional field
verifications do not appear to be warranted at this stage. There are minor differences in
the tributary areas defined from the two different sources resulting in slightly different
calculated flow rates. Our intent is to use the contours from the County's GIS archives
for future correspondence.

For this analysis, we used the Soil Conservation Service (SCS) TR-55 Method to
calculate flows. In our previous correspondence to analyze the amount of runoff, we
used the Santa Barbara Hydrologic Analysis Method with non-frozen conditions. The
SCS method is one of the methods approved for use by the Washington State Department
of Transportation (WSDOT) and the Stormwater Management Manual for Eastern
Washington and is utilized more often in this area. The peak flows calculated using the
SCS method are approximately 25 to 35 percent larger than the peak flows c¿lculated
with the Santa Barbara Method. We feel the SCS method is the most appropriate choice
for this report as the County works toward a long term solution.

Erusrtxc CoNorrroxs

Tributary Areas

For purposes of analysis, we defined three distinct areas. See areas A, B, and C on
Figure I attached.

Area A

Area A is upstream of the Tablerock Subdivision, upstream of Area C, and
extends east from Kendall Road. [t extends approximately 3 miles east through
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a

!

the farm fields toward the Blue Mountains and contains approximately 561 acres
Specific information on the area is summarized as follows:

The upper +5,900 feet are conveyed by an undehned swale with a slope of
42.3 percent.

The lower +9,400 feet are conveyed by a defined swale with a slope of
*1.6 percent.

The existing culvert at Kendall Road is 3O-inch diameter with a slope of
approximately +2.4 percent.

The possible maximum culvert headwater depth at Kendall Road is
approximately 10 feet.

. This area is north of Cottonwood Road and east of Kendall Road.

Area B

Area B is south and west of A¡ea A and includes the runoff area adjacent to and
south of Cottonwood Road. It is similar in length to Area A and contains
approximately 207 acres. Normally, most of the runoff flow stays in the
Cottonwood Road ditches. However, the runoff can be a tributary to Area C
when the existing culvert near the intersection of Kendall Road and Cottonwood
Road is blocked with debris. Other attributes of this aÍea are described below.

The lengfh is approximately L17,500 feet.

The area consists of undehned swales in combination with existing roadside
ditches.

The average slope : t2 percent

The area is mostly south of Cottonwood Road.

A culvert on the south side of Cottonwood Road at the Kendall Road
intersection was blocked and diverted runoff into tributary Area C during last
year's event.

a

a

a

a
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Areø C

Area C is directly above the existing pond constructed as part of the Tablerock
Phase 2 project and contains approximately 54 acres. Specific information on the
area is summarized as follows:

The undefined swale length is approximately 2)70 feet

It is downstream of Area A (and possibly Area B if existing culvert at Kendall
Road and Cottonwood Road is blocked).

The average slope is approximately I.7 percent

The area is west of Kendall Road and north of Cottonwood Road

a

a

o

Existing PÍpe and Pond Network

There is an existing stormwater pond at the low end of Area C. [t was installed as
part of the Tablerock Phase 2 project- The pond has capacity to store
approximately 70,000 cubic feet of runoff. Approximately 58,000 cubic feet of
the total storage is above the inlet level.

Two 24-inch pipes exit the stormwater pond and extend side by side to
Cottonwood Road. The minimum slope of the pipes is 0.50 percent. The pipes
can convey up to 52 cubic feet per second (cfs) combined or 26 cfs each. There is
an outlet structure with 3 -2-foot x 4-foot grates for each of the pipes. The outlet
structures are interconnected. A culvert analysis was performed using 4 feet of
headwater above the crown of the pipes.

o

a

a

a

The 24-inch pipes connect to a 48-inch diameter pipe in Cottonwood Road which
can convey between 120 cfs (full flow; gravity) and 165 cfs (culvert analysis with
approximately L4 feet of head at the upstream manhole).

There is an existing 3O-inch diameter culvert across Kendall Road between Areas
A and C (see Figure l). It has a calculated capacity of 70 cfs (culvert analysis
with 10 feet of head).

Historicall¡ stormwater has ponded upstream of Kendall Road during larger
storm events. The existing pond's 100-year, 24-hour storage volume is
approximately 500,000 cubic feet. This volume is based on the peak flow
capacity of the existing 3O-inch diameter culvert (70 cß). The culvert flow varies
and is dependent on the depth of runoff retained upstream of Kendall Road. The
inundated area is approximately 5.0 acres. The amount stored above Kendall
Road will vary with the storm characteristics. Shorl duration, high intensity
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storms will fill up the existing pond faster than long duration, low intensity
events.

Sorr, Twns

The soil types vary from RVB (Ritzville very fine sandy loam, 0 to 8 percent slope) to
WaBÆVaD (Walla Walla silt loam, 0 to 8 and 8 to 30 percent slopes) pursuant to the
United States Department of Agriculture (USDA) Soil Survey Maps that are published
online. The hydrologic soil group for these soils is Group B.

Rarxrnr.r, AND RUNoFF ANALysrs

The above information was used to calculate peak flows for 25-year and 100-year,
24-hour storm events for the east edge of the Walla Walla Valley (2.4 inches and 2.8
inches of total rainfall). The total rainfall is from the NOAA published Isopluvials Maps
dated September 1970. The SCS method (TR-55 Tabular) was used to analyze the
routing and storage requirements. A curve number of 73 was initially chosen because the
most common cover type is wheat and the land is generally contoured and covered for
most of the year. Antecedent runoff condition Type III was assumed for saturated and/or
frozen conditions. The result was that the curve number was increased from 73 to 87.

Based on the information listed above, the approximate peak runoff (frozen conditions)
for the 25-year,24-hour storm event and the 100-year, 24-hour storm events calculated
are surrìmarized as follows:

Area
Approximate

Size (Acre)
Peak 2Í-year,

24-hour Flow (cfs)
Peak 100-year,

24-hour Flow (cfs)
A 561 84 t07
B 207 33.5 42
C 54 8 10

OpuoNs

With the above calculated flows, several options were formulated to improve the existing
routing and existing storage for large storm events. Even though the existing 24-inch
storm drain pipes installed for the Tablerock Phase 2 project can convey 56 cfs
rnaximum, for safety factor reasons it is recornmended that no rnore than 45 cfs (80
percent) be released toward the existing subdivision. The options depicted are similar in
nafure, but differ in the locations and geometry of the ponds and routing considerations.
The options are as follows:
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a Option 1 (Figure 2): Modiff the size and elevatÌon of the existing 3O-inch
diameter culvert such that only 15 cß is allowed to pass through the culvert. The
existing Tablerock pond would receive 25 cß (15 cß from Area A plus l0 cß for
Area C). The volume of runoff detained for a 100-year,24-hour storm event would
be approximately 1,500,000 cubic feet which includes runoff from Area A. New
culverts may need to be installed to keep Area B from being directed into Areas A
or C. If the water reached the top of Kendall Road, the inundated area would be
t8.5 acres. Grading may be necessary to enlarge the inundation area upstream of
Kendall Road based on the required volume and existing roadway elevation. The
structural integrity of the road for detaining water would also need to be verified.
Area A will continue to pass the 15 cß through the project, even if the land is
developed in the future. The specific method of conveyance would need to be
determined as a part of future development.

As previously mentioned, Area B can overflow into A¡ea's A and C in large storm
events. The best short term solution is to replace the existing culvert south of the
Kendall Road and Cottonwood Road intersection. l,ong term, after Cottonwood
Road is widened, Area B runoff will need to be treated near the intersection and
directed into the new drainage facilities. The treatment can be a small compact
mechanical system or a separate pond for a more nafural treatment. We would like
to discuss this when we sit down to talk with the County about preferences.

Option 2 (Figure 3): Modiff the size and elevation of the existing 3O-inch
diameter culvert such that only 25 cß is allowed to pass through the culvert and
store everything from Area C in an expanded pond by Tablerock Phase II. The
pond upstream of Kendall Road would have to detain approximately
1,100,000 cubic feet of runoff for the 100-year, 24-hour storm event which includes
Area A. The inundated, area for the pond upstream of Kendall Road is a7.5 acres.
Furthermore, the volume of the existing Tablerock pond should be increased to
450,000 cubic feet in order to accommodate 25 cfs from Area A and 10 cß from
Area C. The Tablerock pond would be expanded to +1.7 acres. The side slopes
and depth of the modified Tablerock pond could be constructed such that farming of
that land would be impacted minimally.

As previously mentioned, Area B can overflow into Area's A and C in large storm
events. The best short term solution is to replace the existing culvert south of the
Kendall Road and Cottonwood Road intersection. Long term, after Cottonwood
Road is widened, Area B runoff will need to be treated near the intersection and
directed into the new drainage facilities. The treatrnent can be a small compact
mechanical system or a separate pond for a more natural treatment. We would like
to discuss this when we sit down to talk with the County about preferences.

a
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a Option 3 (Figure 4): Modify the size and elevation of the existing 30-inch
diameter culvert such that only 35 cß is allowed to pass through. The volume of
runoffdetained for a 100-year,24-hour storm upstream of Kendall Road would be
850,000 cubic feet which includes Area A. The area of this pond would be
approximately 6.5 acres. The existing Tablerock pond would not be rnodified from
its existing configuration. A second pond would be constructed near the midpoint
between Kendall Road and the existing Tablerock Subdivision. The approximate
volume of this pond would need to be 750,000 cubic feet which includes 35 cß
frorn Area A and 42 cfs from Area B. The area of the middle pond would be
approximately 5.5 acres. A peak flow of 45 cß would be released frorn the middle
pond to the Tablerock pond. At the request of the County, the new pond could be
designed such that impacts to the existing farming of the pond area would be
minimal.

As previously mentioned, Area B can overflow into Area's A and C in large storm
events. The best short term solution is to replace the existing culvert south of the
Kendall Road and Cottonwood Road intersection. [,ong term, after Cottonwood
Road is widened, Area B runoff will need to be treated near the intersection and
directed into the new drainage facilities. The treatment can be a small compact
mechanical systern or a separate pond for a more natural treatment. We would like
to discuss this when we sit down to talk with the County about preferences.

Option 4 (Figure 5): Do not modiff the existing 3O-inch diameter culvert. The
area east of Kendall Road currently floods during large storm events. The existing
volume of runoff for Area A is approximately 500,000 cubic feet for the 1O0-year,
24-hour storm event. The existing pond potentially inundates approximately
5.0 acres (see Figure 5). A second pond would need to be constructed immediately
southwest of the existing Kendall Road 30-inch diameter culvert. Area B would
flow into this new pond with the installation of a new culvert(s). The second pond
would have an available volume for detention of stormwater equal to
l,l50,000cubic feet and would be intercorurected to the upstream pond by the
existing culvert under Kendall Road. The new pond west of Kendall Road will
have an area of approximately 3.5 acres. The new pond would release a maximum
35 cfs downstream toward the existing Tablerock pond. The existing Tablerock
pond would receive 45 cfs (35 cß from the new pond + l0 cfs from Area C).

Option 4A (Figure 6): Extend the existing 48-inch pipe (approximately l/2 mile)
in Cottonwood Road to near the Kendall Road lntersection as an altemate to routing
runoff toward the existing Tablerock Subdivision. The extended pipe will most
likely be smaller than the current 48-inch diameter pipe because the natural slope of
Cottonwood Road increases toward the east. This would increase the amount of
runoff allowed to be passed downstream when compared to the previous options.

a
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' Downstream improvements will be necessary north of Eagle Crest Drive in order to
adequately convey the runoff to the existing creek network. We would recommend
no more than 120 cfs be allowed to pass through the pipe. That flow is equal to the
pipe's gravity flow capacity. Technically, no runoff storage would be required
above the existing storage volume that is already detained by the existing culvert at
Kendall Road. The existing/unchanged peak flow from Area A is +70 cfs through
the existing culvert. In addition Area B can contribute up to 42 cfs. In a worst case
scenario, the combined flows from Areas A and B (ll2 cfs) would be routed into
the new pipe and downstream in Cottonwood Road. By extending the large
diameter pipe up to Kendall Road, it could save the cost of constructing a large
pond for storage and only require a much smaller pond for treatment purposes.
Runoff treatment should be considered as close to the source as possible and a
stormwater runoff treatment pond should be installed immediately downstream of
Kendall Road. The Stormwater Management Manual for Eastem Washington
references a source that recommends the f,rrst 0.5 inches of rainfall be treated which
calculates to be less than 50 percent of the 2-year,24-hour. We would recommend
increasing the treatment amount to approximately 1.5 inches (5-year, 24-hour
event) of rainfall be treated for an additional safety factor and to provide adequate
room for siltation. Larger storm events would fill up the pond and then will be

released safely to the larger diameter pipe in Cottonwood Road. The resulting pond
volume required for treatment will be approximately 650,000 cubic feet. The
stormwater will be released at +8 cfs for smaller storm events, and the pond should
drain in approximately 24 hours. By extending the large pipe and constructing a

treatment pond, it will reduce the risk of damage to private property by directing the
runoff to a safer discharge location. A channel along Cottonwood Road is not
feasible due to the existing negative slope and topography on the north and east side
of Cottonwood Road. A pipe is probably the best solution. It must be appropriately
designed a¡rd have an emergency overflow path that is contained in the roadway in
order to reduce the risk of stormwater impacts to private property.

Inrr¡.crs ro E)ûsrINc PRopERTy OwNERS

All of the options impact existing properties that are not owned by the County. That
being said, one of the objectives should be to impact as few properties as possible.
Options I through 4 impact two or more properties. While those options reduce the risk
of future flooding, there is still some risk because runoff is still naturally directêd toward
private property, some of which currently have existing houses. Option 4A is the only
option that redirects the runoff away from its current path and into a proposed public
improvement. This option also does not negatively impact the property to the east of
Kendall Road because the existing culvert does not need to be modified. Option 4A only
impacts a triangular piece of property (+3.5acres) immediately west of Kendall Road near
the intersection of Cottonwood Road and Kendall Road (see Figure 6).
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Bar.lp¡,nx CoxsrnucrroN Cosrs

It is very difficult and time consuming at this stage to prepare reasonable cost estimates
for these options. [n an effort to be cost efficient with our time, we are proposing to
prepare cost estimates after reviewing the options with County staff.

OpnnartoN AND M.rr¡srpNANcp

The County has ongoing responsibilities to operate and maintain drainage systems in the
study area. All options will also involve some operation and maintenancÆ efforts and
costs. Some could be placed upon future developments and some could be transferred to
the City of Walla Walla upon annexation. We would like to discuss the operation and
rnaintenance costs in general at our meeting and then provide a more detailed follow-up
on the prefened option(s).

WarnR Qulr.rrv CoxsroeR¡,rroxs

Even though all options detailed in the previous section detain runoft the stormwater is
being released after a short period of time and there most likely will be stormwater runoff
quality problems. The County may want to investigate one additional pond (or other
treatment methods) location for stormwater runoff quality treatment purposes. A possible
location would be on the east side of Cottonwood Road across from Canberra Drive.
This location could be utilized to treat the flows from the 48-inch diameter storm drain
prior to release into Russell Creek. The outlet can be configured such that this pond
would function mainly as an infiltration basin for small storm events and would bypass
large storm events. The location would have to be further investigated for conflicts with
existing features and eventually property would have to be acquired if this consideration
was implemented. There will be ongoing maintenance required for the water quality
treatment pond that includes rernoving silt every year and after large storm events. As an

altemative to installing a pond, more compact systems are available for treatment
including the Stormceptor by CSR, Vortechnics by Contech, Stormwater 360 by Contect,
etc. The advantage of a more compact system is that they require less space for
installation. The disadvantage is they may cost more initially and have a more rigid
rnaintenance requirement to adequately function.

lndependent of the above listed options and considerations, Cottonwood Road is
currently scheduled to be widened including curb and gutter with multiple phases. With
the addition of curb and gutter, catch basins will need to be installed. The catch basins
should have drywells with overflow pipes connected to the 48-inch diameter pipe. The
drywells would be designed to treat and contain smaller storm events and overflow into
the pipe for larger storm events. Drywells may not be feasible on the north section of
Cottonwood Road due to high groundwater. [n those locations the catch basins may need
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to be connected directly to the overflow pipe. The existing pipe currently discharges into
the east ditch line near Eagle Crest Drive. Downstream drainage improvements, as a part
of the Cottonwood Road project, will be necessary in order to convey the runoff from the
existing end of the pipe to Russell Creek.

Coxcr,usroNs

lt is our opinion that Option 4A, with the extended large diameter pipe and a new
stormwater pond at the northwest corner of the Cottonwood Road and Kendall Road
intersection, impacts the least amount of properties and improves the routing, storage,
and treatment of future large storm events. [t also presents the least risk to the houses in
the Tablerock developments. This option, as with alt the options, will involve
establishing design concepts and requirements for developments within the drainage
areas. Stormwater runoff from the future developments will have to be kept at or below
current runoff rates.

I hope this report assists the County in making a decision that will help route, detain, and
treat small and large storm events for the Cottonwood Road vicinity. We look forward to
meeting with you and discussing the situation and options.

Sincerely,

ANDERSON.PERRY & ASSOCIATES, INC.

D P.E.

JDM:amw

Attachments

Howard Boggs, Anderson'P eny, w I attach
File W394 -97 -01, w I attach

S:\DOCS\WWCOUNTY\W194-97 COTIOIflVOOD STORM DRAIN DES\ROUT AND DET ANAL LTÈdoc
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