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EXECUTIVE SUMMARY

In July 2006, Gibbs & Olson, Inc. presented to the City (City) Phase I of the Kelso Stormwater
Management Plan (SMP). Phase I included the delineation of the stormwater basins within the
city limits and provided a SMP for drainage within Basin 1 of the City. The Phase I SMP
included inventory of the existing structures and pipes, evaluation of the materials and function
of the system, and recommendations for the improvement to the city’s Phase I system. In May
of 2007, Gibbs & Olson, in conjunction with the City, began Phase II of the SMP, which
includes five basins, Basins 10 through 14. A map of the city basin delineations was included in

the Phase I report.

As in Phase I, Phase II of the SMP identifies deficiencies and recommends improvements for the
following three elements of the storm drainage system:

e Pipe capacities

o Pipe materials

o  Structure access and connections

Development of the SMP included the following steps:
o Preparation of an inventory of the existing stormwater collection system
s Modeling of the existing collection system in Phase 11
o Identification of areas of insufficiency

e Preparation of a Capital Improvement Plan (CIP) for recommended improvements

Stormwater Collection System

Phase II includes five Basins, Basins 10, 11, 12, 13 and 14, as shown on Figure A in Appendix
A. The City developed a numbering scheme for identifying the existing structures within Phase
I, surveyed in the coordinate location (northing and easting), structure rim elevation and
documented the structure type, the number of pipes, size and type of pipes, and measure downs
within the structure. Gibbs & Olson, Inc. then entered data based on the structure information
documented in the field by City personnel. An overall data file has been created based on
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compilation of the data. Structure and pipe information was entered into StormCad (Haested
Methods) to develop system flows utilizing the Rational Method and develop pipe capacities.
Each basin was modeled separately and the overall area for each basin was divided into

individual areas corresponding to the number of inlet structures.

Svystem Deficiencies

Modelmg for system deficiencies was conducted for each basin in Phase Il using a 25-year storm
analysis. Individual system flows and capacities for each basin can be found in Appendices B-F.
Modeling identified capacities for the corresponding systems, together with individual pipe
capacities and identified areas where existing system capacity was insufficient for modeled storm
flows. 1In some locations, pipe material was more of an influence in capacity deficiency than

pipe diameter.

A Capital Improvement Plan (CIP) is developed incorporating recommended improvements and
associated cost estimates. Summary of the CIP is provided in Chapter 3 and at the end of each

basin analysis in Appendices B-F.

Ciny of Kelso December 2608
Stormmvater Management Plan — Phase 1I Gibbs & Glson. Inc.
Project No. 04271015



CHAPTER 1

INTRODUCTION

1.1 PURPOSE
In response to the 1987 Amendments to the Clean Water Act (CWA), the U.S.
Environmental Protection Agency (EPA) developed Phase 1 of the National Pollutant
Discharge Elimination System (NPDES) Stormwater Program in 1990. The Phase I
program addressed sources of stormwater runoff that had the greatest potential to negatively
impact water quality. Under Phase I, EPA required NPDES permit coverage for stormwater
discharges from medium and large municipalities (communities with populations greater
than 100,000). Following the Phase | regulations, Phase Il of the NPDES Stormwater
Program was implemented which required communities with populations greater than
10,000 to comply with the NPDES regulations. With a population of approximately 11,950,
the City of Kelso fell within these Phase II parameters and is now covered under the
NPDES Western Washington Phase 1T Municipal Stormwater Permit (Permit). The Permit
requires the City to develop a municipal storm sewer map. This report continues to develop

this map and the associated Capitol linprovements Program (CIP) for the City.

1.2 SCOPE OF PLAN
This SWP is intended to be the guiding document regarding the management of stormwater,
quality and quantity, within the direct control of the City of Kelso. Operation and
Maintenance (O&M) outlines will be identified in the SWP as guiding principles for the
City’s activities in the stormwater arena. A Capital Improvement Plan (CIP) for Phase II

has been developed for future City budget planning considerations.
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1.3 GOALS AND OBIJECTIVES
Goals

The goal of this plan is to:

1) Develop a continuous and comprehensive program for managing surface water and
recognizing subsurface drainage contributions in Kelso that prevents property
damage and meets or exceeds water quality standards, and;

2) Identify the existing system and its inadequacies and recommend improvements to
the system in Basins 10-14. (Phase I completed July 2006).

3) Develop a procedure to inventory and analyze the remaining Phases within the City

of Kelso city limits.

Objectives

The following objectives are designed to accomplish the above goals:

1) Develop stormwater basin boundaries within the City of Kelso city limits (complerted
July 20006),

2) Develop a stormwater system inventory that provides a horizontal and vertical
relationship together with pipe sizes for all known storm systems within the City;

3) Outline the current existing city conditions with respect to stormwater area
characteristics, city policies and regulations, and how the system works;

4) Develop comprehensive maps of the City’s drainage system;

5) Analyze the existing drainage system;

6) Develop a Capital Improvements Program;
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BASIN 10

SYSTEM ASSESSMENT

Basin Description: Basin 10 consists of the structures along Grade Street, 1% Avenue
and the north boundary of Basin 1, from Church Street south to Chestnut Street, It drains
an area between the bank of the Cowlitz River dike on the west and the bank of the
Coweeman River to the east, from Church Street to the north boundary of Basin I.
Figure 10.1 shows an aerial photograph of Basin 10. It contains 217 structures (148 catch
basin, § curb inlets, 61 manholes and 38 assumed connections), the majority of which are
between 1% and 5™ Avenues and Oak and Alder Streets. The outlet for the Basin 10
model is at node 4138 in Grade Street. The runoff from Basin 10 flows from 4138 into a
36-inch pipe that crosses Grade Street and continues south along 13" Avenue, eventually
discharging to the Coweeman slough. Due to high water elevations and confined entry

restrictions, field data was not obtained for this run. It is recommended further field

investigation take place so the remainder of the system be modeled.

The total drainage area for Basin 10 is 108.9 acres. However, approximately 31%
of the basin area, 33.5 acres, was eliminated from this phase due to insufficient data to
complete the modeling of the existing system. The land use for the 74.5 acres included in
the model is approximately 8% single family residential, 37% multi-family residential,
18% special retail, 6% major retail, 29% town center and 2% open space. See Figure

10.2 for the land use areas in Basin 10.

System Modeling: Table 10.1, System Summary, lists the structure information and
connections, along with total flows and capacities. Figures 10.3-1 and 10.3-2 show a
schematic of the structure locations and piping layout. As stated in Chapter 2, junctions
were entered into the model where blind connections were assumed to occur, using the

prefix J in the numbering system for easy identification.

Other assumptions were made in the modeling, such as interpolating an invert or

rim elevation when junctions were added to the system. The field data for points 4067,

Ciry of Kelso 10-1 December 2008
Storanwater Management Plan — Phase IT Gibbs & Olson, Inc.
Praject No. 04271013



4068 and 1216 indicate each had pipes to the east, toward the City parking lot, matching
the City’s schematic. However, no structures were field located to complete the
connection between 4067 and 4068. Therefore, junctions J-10-34 and J-10-35 were
inserted, matching the City’s schematic, and pipes inserted connecting 4067 and 4068,
with slopes assumed based on the invert out of 4067 and the invert in at 4068. Tor
modeling purposes, point 1216 was assumed to connect at J-10-35, matching the field
data for the pipe exiting this structure. It is recommended that additional investigation be

performed to determine if structures exist at J-10-34 and J-10-35.

There are several locations where field data indicates the system flow (based on
pipe inverts) is heading in a particular direction, but the system could not be connected

" Avenue and Oak Street. For modeling purposes,

due to a missing structure, such as at 5
a junction was inserted to complete the system. It is recommended that additional field
investigation be performed to determine if a structure exists at the intersection of 5%

Avenue and Oak Street, identified in Basin 10 as J-10-17.

As seen in Table 10.1, the majority of pipes with insufficient capacity (50%) are
less than 12-inch in diameter. Utilizing the current slopes, the majority of pipes less than
12-inch in diameter will gain capacity by upsizing to 12-inch HDPE pipe. The majority
of pipes along Grade Street, Ash Street and Pacific Avenue (P-10-100 through P-10-127,
considered the trunk line) have slopes less than 0.005 {t/ft, severely inhibiting the
capacity of the system. Increasing these pipes from the existing to HDPE in the diameter
listed in Table 10.3, keeping the same slope, will provide increased capacity in the

systen.

SYSTEM ISSUES

Pipe size: The first system issue identified for Basin 10 is the presence of small diameter

pipe, that is, pipe less than 12-inches in diameter. Approximately 50% of the system is
comprised of pipe with a diameter less than 12-inches. Table 10.2 shows the pipe
compilation by size and material. The small diameter pipe severely inhibits the capacity

of the piping system due to the reduced flow capacity. A preliminary recommendation is
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to remove any trunk lines with piping less than 12-inches in diameter and replace with a

minimum of ]8-inch diameter pipe.

Pipe Material: Basin 10 is comprised of five modeled material types: concrete, CMP,
PVC, clay and HDPE. The majority of the system, (90%) consists of concrete and clay,
with the remaining 10% comprised of PVC, HDPE and CMP. Both concrete and clay
pipe are similar in properties, with a relatively low Manning’s coefficient. However,
both concrete and clay piping are rigid materials that provide movement only at the
joints, and are susceptible to separation, fracture or breakage in the pipe if ground
movement occurs. Typically, the most common failure in older concrete pipe occurs at
the joints as the rubber gaskets become brittle and disintegrate, providing an opportunity
for the pipe to separate. Overtime, this can lead to deposit of unwanted material in the
pipe and degradation or failure of the pipe. Material in the pipe opening blocks the path
of flow for storm water, making it less effective. In addition, the life expectancy of
concrete pipe is approximately 40-years versus HDPE which has a projected life span in
excess of 100 years. Material such as HDPE is more flexible and less likely to degrade
overtime, and for this reason it is recommended replacement of any concrete or clay pipe

be completed with HDPE.

System Maintenance: The final contributing issue to the City of Kelso Basin 10 storm
water system is maintenance. During the inventory of structures and pipes, several notes
were made in regards to cleaning a structure or pipe connection. The inability to obtain
specific inventory data for the pipes and structures along 13™ Avenue resulted in the need
to truncate the modeling at structure 4138, the last structure with sufficient data for
running the model. Cleaning of many structures took place to obtain existing data, and it

is recommended the system continue to be cleaned on an annual or semi-annual basis to

maintain the function of the system until recommended improvements can be made.
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RECOMMENDATIONS

System Replacements: It is recommended at a minimum that the main pipes down 1%,
Pacific, and 5" Avenue, and Ash and Grade Streets (considered trunk line pipes) be
replaced with HDPE pipe in the diameter size listed in Table 10.3. This would allow for
increased pipe capacity and act as storage for the system should downstream tail-water
conditions occur. Many of the smaller lines in the system are connecting into the trunk
line and do not appear to be causing a significant problem to the system. However, it is
recommended that any new or replaced pipe be composed of HDPE at a minimum
diameter of 18-inches. A total of 7,260 LF of trunk line pipes are recommended for

upsizing.

Capital Improvements: The estimated budget to upgrade from the existing pipe sizes to
the pipe sizes listed 1s approximately $1,600,000, as shown in Table 10.4. This cost is
based on contracting the work to be done by other than City of Kelso forces, and includes

the cost for repairing the surface to the existing conditions.

Operation and Maintenance: A guideline for order of precedence for the CIP has been
developed éuch that budget consideration can be included and is suggested as follows:

1. Clean catch basins and storm drain manholes;

2. Clean and television storm drain pipes to determine if blockages are encountered;

3. Replace concrete and clay pipes with HDPE pipe such as ADS N-12 or similar;

4. Upgrade storm drain pipes on trunk lines to sizes recommended to handle flow

from side systems and to provide additional storage during larger storm events;

5. Upgrade storm drain pipes on side streets to sizes recommended, and eliminate as

many blind connections as possible during the improvement process.

These recommendations are based on a planning level assessment only. There may be
physical constraints that make it impossible to mstall the large pipes recommended for
upgrading the system. A detailed engineered design of the proposed system will be
required, which takes into account the existing surrounding environment. The individual

and overall system budget estimates have been developed based on the cost to remove
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and replace the pipes with the sizes as shown, and to repair the existing surface to its
current condition. Consideration should be given to the shallow cover and other utilities
within the City’s right of way which may require additional engineering solutions and

add unknown costs to those provided in this report.
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BASIN 11

SYSTEM ASSESSMENT

Basin Description: Basin 11 consists of the structures in the area of the Three Rivers
Mall. Tt drains an area bound between Grade Street along the southwest edge, Manasco
Drive and Interstate 5 (1-5) along the southeast edge, and Basin 12 to the north. Figure
11.1 shows an aerial photograph of Basin 11. The majority of structures within this basin
are located outside City right-of-way and are privately maintained. The outlet for the
Basin 11 model is at node 4358 in Grade Street. The runoff from Basin 11 flows from
4358 into a 36-inch pipe that crosses Grade Street and continues south along 13™ Avenue,
eventually discharging to the Coweeman slough. Due to high water elevations and
confined entry restrictions field data was not obtained for this run. It is recommended
that further field investigation take place so the remainder of the system be modeled. The
total drainage area for Basin 11 is 40.64 acres, and the land use is 100% Major Retail.

See Figure 11.2 for the land use areas in Basin 11.

System Modeling: Table 11.1 lists the structure information and connections, along with
total flows and capacities. Figure 11.3 shows a schematic of the structure locations and
piping layout. As stated in Chapter 2, junctions were entered into the model where blind
connections were assumed to occur using the prefix J in the numbering system for easy
identification. Insufficient field data was able to be obtained for catch basins 1142, 1176,
1177 & 1179 and manholes 4049 and 4050. Therefore, As-Built Construction drawings

for Top Foods were used to input pipe data to connect these structures to the system.

Other assumptions were made in the modeling, such as interpolating an invert or rim
elevation when junctions were added to the system. The field data for catch basin 1193
indicates an additional pipe was entering this structure. However, catch basin 1395 had
four unaccounted for pipes, none of which could be connected to 1193. It was assumed
that catch basin 1395 connects to the system in Manasco Drive to the east. It is
recommended that additional investigation be performed to determine how this caich

basin connects to the system.
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As seen in Table 11.1, a significant number of pipes with insufficient capacity (19%) are
less than 12-inch in diameter. Utilizing the current slopes, the majority of these pipes
will gain capacity by upsizing to 12- or 18-inch HDPE pipe. Pipes P-11-100 to P-11-108
are 32-inch to 48-inch in diameter, but have insufficient slope, and are undersized based
on the modeled amount of flow in the system. Increasing these pipes from the existing to
HDPE in the diameter listed in Table 11.3, keeping the same slope, will provide

increased capacity in the system.

SYSTEM ISSUES

Pipe size: The presence of small diameter pipe, that is, pipe less than 12-inches in
diameter, in Basin 11 is relatively low (19%). Table 11.2 shows the pipe compilation by
size and material. The majority of the system is 24-inch or greater but is limited in
capacity due to insufficient slopes. A preliminary recommendation is to remove any
trunk lines with piping less than 12-inches in diameter and replace with a minimum of

18-inch diameter pipe, to provide additional capacity of the system.

Pipe Material: Basin 11 is comprised of five modeled material types: concrete, CMP,
PVC, HDPE and ductile iron. The majority of the system (91%) consists of CMP and
PVC, and the remaining 9% comprised of concrete, HDPE and ductile iron. PVC has a
relatively low Manning’s coefficient (0.011).  In contrast, CMP pipe has a high
Manning’s Coefficient (0.024) which reduces the flow capacity to half that of PVC or
HDPE, for the same slope. Material such as HDPE, smooth wall interior, is flexible and
has a Manning’s value similar to PVC (0.012). However, in contrast to PVC, HDPE has
corrugated outer walls which allow it to lock into position in the ground and become less
susceptible to0 movement and separation. In addition, the projected life expectancy of
HDPE is in excess of 100 years. Material such as HDPE is more flexible and less likely
to degrade overtime, and for this reason it is recommended replacement of CMP pipe be

completed with HDPE.
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System Maintenance: The final contributing issue to the City of Kelso Basin 11 storm
water system is maintenance. During the inventory of structures and pipes, several notes
were made in regards to cleaning a structure or pipe connection. Cleaning of a structure
took place where needed to obtain existing data, and it 18 recommended the system
continue to be cleaned on an annual or semi-annual basis to maintain the function of the

system until recommended improvements can be made.

RECOMMENDATIONS

System Replacements: It is recommended at a minimum that the main pipes down Three
Rivers Mall Drive {considered trunk line pipes) be replaced with HDPE pipe in the
diameter size listed in Table 11.3. This would allow for increased pipe capacity and act
as storage for the system should downstream tail-water conditions occur. Many of the
smaller lines in the system are connecting into the trunk line and do not appear to be
causing a significant problem to the system. However, it is recommended that any new

or replaced pipe be composed of HDPE at a mintmum diameter of 12-inches.

Capital Improvements: The estimated budget to upgrade from the existing pipe sizes to
the pipe sizes listed is approximately $916,000, as shown in Table 11.4. This cost is

based on contracting the work to be done by other than City of Kelso forces.

Operation and Maintenance: A guideline for order of precedence for the CIP has been
developed such that budget consideration can be included and is suggested as follows:

1. Clean catch basins and storsn drain manholes;

2. Clean and television storm drain pipes to determine if blockages are encountered;

3. Replace concrete and clay pipes with HDPE pipe such as ADS N-12 or similar;

4. Upgrade storm drain pipes on trunk lines to sizes recommended to handle flow

from side systems and to provide additional storage during larger storm events;

5. Upgrade storm drain pipes on side streets to sizes recommended, and eliminate as

many blind connections as possible during the improvement process.
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These recommendations are based on a planning level assessment only. There may
be physical constraints that make it impossible to install the large pipes recommended
for upgrading the system. A detailed engineered design of the proposed system will
be required, which takes into account the existing surrounding environment. The
individual and overall system budget estimates have been developed based on the cost
to remove and replace the pipes with the sizes as shown, and to repair the existing
surface to its cwrent condition. Consideration should be given to the shallow cover
and other utilities within the City’s right of way which may require additional

engineering solutions and add unknown costs to those provided in this report.
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BASIN 12

SYSTEM ASSESSMENT

Basin Description: Basin 12 drains an area between Interstate 5 (I-5) to the east and
Basin 13 to the west, from Lord Street to the north and Basin 11 to the south. [t includes
a portion of the Three Rivers Mall. Figure 12.1 shows an aerial photograph of Basin 12.
Basin 12 outlets into a 60-inch pipe at node 4355 located along the eastern edge of the
Three Rivers Mall property. The total drainage arca for Basin 12 is approximately 90
acres. However, the area can be divided into two major sub-basins; the area north of
Allen Street is approximately 40 acres and the area south of Allen Street is approximately
50 acres. The area to the north of Allen Street had insufficient field data to connect the
existing pipes and structures to the system to the south. The topography suggests that the
area to the north drain towards Allen Street either by overland flow or a combination of
closed system piping and open channel flow. Therefore, this area was distributed equally
to catch basins located along Allen Street (1104 through 1116) for the model. The land
use for Basin 12 is approximately 48% single-family residential, 38% major retail, 8%
special retail, 5% multi-family residential, and 1% open space. See Figure 12.2 for the

land use area map of Basin 12,

System Modeling: Table 12.1 lists the structure information and connections, along with
total flows and capacities. Figure 12.3 shows a schematic of the structure locations and
piping layout. As stated in Chapter 2, junctions were entered into the model where blind
connections were assumed to occur using the prefix J in the numbering system for easy
identification. Field data for catch basins 1001-1004, 1196, 1198-1202 and manhole
4002 located in the area north of Allen Street had insufficient data to include in the
model, as described above, and are not included in the system results. The runoff for this
area of Basin 12 was divided equally into catch basins 1104 through 1116 using an area
of 0.87 acres, a C value of 0.45 and a time of concentration of 15 minutes to distribute the

flow from the north half of Basin 12 into the remainder of the basin.
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Other assumptions were made in the modeling, such as interpolating an invert or rim
elevation when junctions were added to the system using the prefix J in the numbering
system for easy identification. In addition, the runoff from Basin 13 outfalls into Basin
12 at node 4029 and was accounted for in the model. This flow was entered into Basin

12 by entering the system CA and time of concentration at the outlet from Basin 13.

As seen in Table 12.1, 35% of pipes with insufficient capacity are less than 12-inch in
diameter. Utilizing the current slopes, the majority of these pipes will gain capacity by
upsizing to 12-inch HDPE pipe. Pipes P-12-100 and P-12-101 are 60-inch diameter and
pipes P-12-102 through P-12-105 are 48-inch diameter, but have insufficient slope, and
are undersized based on the modeled amount of flow in the system. Increasing these
pipes from the existing to HDPE in the diameter listed in Table 12.3, keeping the same

slope, will provide increased capacity in the system.

SYSTEM ISSUES

Pipe size: The first system 1ssue identified for Basin 12 is the presence of small diameter
pipe, that is, pipe less than 12-inches in diameter. Approximately 30% of the system is
comprised of pipe with a diameter less than 12-inches. Table 12.2 shows the pipe
compilation by size and material. The small diameter pipe severely inhibits the capacity
of the piping system due to the reduced flow capacity. A preliminary recommendation is
to remove any trunk lines with piping less than 12-inches in diameter and replace with a

minimum of 24-inch diameter pipe.

Pipe Material: Basin 12 is comprised of five modeled material types: concrete, CMP,
PV, HDPE and ductile iron, with only one 12-foot section of pipe consisting of ductile
iron. The majority of the system (60%) consists of concrete, with 20% CMP and 20%
PVC. Concrete and PVC have a relatively low Manning’s coefficient (0.012 and 0.011,
respectively). However, concrete piping is rigid material that provides movement only
at the joints, and is susceptible to separation, fracture or breakage in the pipe if ground
movement occurs. Typically, the most common failure in older concrete pipe occurs at
the joints as the rubber gaskets become brittle and disintegrate, providing an opportunity
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for the pipe to separate. Overtime, this can lead to deposit of unwanted material in the
pipe and degradation or failure of the pipe. Material in the pipe opening blocks the path
of flow for storm water, making it less effective. In contrast, CMP pipe has a high
Manning’s Coefficient which reduces the flow capacity to half of that of PVC or HDPE,
for the same slope. Material such as HDPE, smooth wall interior, is flexible and has a
Mamning’s value similar to PVC. However, in contrast to PVC, HDPE has corrugated
outer walls which allow it to lock into position in the ground and become less susceptible
to movement and separation. In addition, the life expectancy of concrete pipe is
approximately 40-years versus HDPE which has a projected life span in excess of 100
years. Material such HDPE is more flexible and less likely to degrade overtime, and for
this reason it is recommended that replacement of any concrete or CMP pipe be

completed with HDPE.

System Maintenance: The final contributing issue to the City of Kelso Basin 12 storm
water system is maintenance. During the inventory of structures and pipes, several notes
were made in regards to cleaning a structure or pipe connection. Cleaning of a structure
took place where needed to obtain existing data, and it is recommended the system
continue fo be cleaned on an annual or semi-annual basis to maintain the function of the

system until reconunended improvenients can be made.

RECOMMENDATIONS

System Replacements: 1t is recommended at a minimum that the main pipes down Allen
Street, 10™ Avenue and Vine Street (considered trunk line pipes) be replaced with HDPE
pipe in the diameter size listed in Table 12.3. This would allow for increased pipe
capacity and act as storage for the system should downstream tail-water conditions oceur.
Many of the smaller lines in the system are connecting into the trunk line and do not
appear to be causing a significant problem to the system. However, it is recommended
that any new or replaced pipe be composed of HDPE at a minimum diameter of 12-

inches,

_,
&
(3]
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Capital Improvements: The estimated budget to upgrade from the existing pipe sizes to

the pipe sizes listed is approximately $1,000,000, as shown in Table 12.4. This cost is

based on contracting the work to be done by other than City of Kelso forces.

Operation and Maintenance: A guideline for order of precedence for the CIP has been

developed such that budget consideration can be included and is suggested as follows:

1.
2.

~
D.

Clean catch basins and storm drain manholes;
Clean and television storm drain pipes to determine if blockages are encountered;

Replace concrete and clay pipes with HDPE pipe such as ADS N-12 or similar;

Upgrade storm drain pipes on trunk lines to sizes recommended to handle flow

from side systems and to provide additional storage during larger storm events;

Upgrade storm drain pipes on side streets to sizes recommended, and eliminate as

many blind connections as possible during the improvement process.

These recommendations are based on a planning level assessment only. There may be

physical constraints that make it impossible to install the large pipes recommended for

upgrading the system. A detailed engineered design of the proposed system will be

required, which takes into account the existing surrounding environment. The individual

and overall system budget estimates have been developed based on the cost to remove

and replace the pipes with the sizes as shown, and to repair the existing surface to its

current condition. Consideration should be given to the shallow cover and other utilities

within the City’s right of way which may require additional engineering solutions and

add unknown costs to those provided in this report.
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Appendix E

Basin 13




BASIN 13

SYSTEM ASSESSMENT

Basin Description: Basin 13 drains an area primarily from Pacific Avenue along the
west boundary to 8" Avenue along the east and from Church Street along the north
boundary to Vine Street along the south. Figure 13.1 shows an aerial photograph of
Basin 13. The discharge from Basin 13 outlets to Basin 12 at node 4029 and was added
to the model of Basin 12. The total drainage area for Basin 13 is 44 acres and the land
use is approximately 37% multi-family residential, 31% special retail, 31% town center,

and 1% single-family residential.

System Modeling: Table 13.1, system summary, lists the structure information and
connections, along with total flows and capacities. Figure 13.3 shows a schematic of the
structure locations and piping layout. As stated in Chapter 2, junctions were entered into
the model where blind connections were assumed to occur using the prefix ] in the
numbering system for easy identification. Field data for catch basins 1058-1059 and
manhole 4016 located along 7" Avenue between Church and Academy Street indicates
these catch basins are connected into the system through 8-inch pipe running south in 7%
Avenue. Since there was no other field data, it was assumed that this pipe connects to the
system at a blind connection in Allen Street. There is a significant change in elevation
between Church Street and Allen Street, creating some steep slopes as indicated in the
modeling results. [t is possible there 1s an existing drop structure in this area that was
unable to be field located and further field investigation is required if a more accurate

model in this area is desired.

Other assumptions were made in the modeling, such as interpolating an invert or rim
elevation when junctions were added to the system. The field data for manhole 4022
located in Oak Street indicates there is a 24-inch pipe entering to the east that is

unaccounted for. The upstream system is located on private property and was therefore

City of Kelso 13-1 December 2008

Stornnsater Management Plan — Phase If Gibbs & Olson, Inc.
Project No. 0427.1015



unable to be surveyed. [t is recommended additional field investigation be performed to

determine what additional structures are connected to the City’s system at this location.

As seen in Table 13.1, 58% of the pipes have insufficient capacity, the majority of those
pipes being concrete. Replacing these pipes from the existing material to HDPE in the
diameter listed in Table 13.3, keeping the same slope, will provide the required capacity

i the systeni.

SYSTEM ISSUES

Pipe size:  One of the system issues identified for Basin 13 is the presence of smaller
diameter pipes, i.e., pipe with a diameter less than 12-inches. Approximately 63% of the
system is comprised of 4, 6, 8, or 10-inch pipe. Table 13.2 shows the pipe compilation
by size and material. The small diameter pipe severely inhibits the capacity of the piping
system due to the reduced flow capacity. For this reason it is recommended replacement
of any trunk lines with piping less than 12-inches in diameter be replaced with a

minimum of 12-inch diameter pipe.

Pipe Material: The primary system issue identified for Basin 13 is the amount of
concrete pipe existing in the system. Basin 13 contains four modeled material types:
concrete, PVC, HDPE and clay. The majority of the system (81%) consists of concrete
and the remaining (19%) of HDPE, PVC, or clay. All of these types of pipe are similar in
properties, with a relatively low Manning’s coefficient ranging from 0.010 to 0.013.
However, both concrete and clay piping are rigid materials that provide movement only
at the joints, and are susceptible to separation, fracture or breakage in the pipe if ground
movement occurs. Typically, the most common fatlure in older concrete pipe occurs at
the joints as the rubber gaskets become brittle and disintegrate, providing an opportunity
for the pipe to separate. QOvertime, this can lead to deposit of unwanted material in the
pipe and degradation or failure of the pipe. Material in the pipe opening blocks the path
of flow for storm water, making it less effective. In addition, the life expectancy of
concrete pipe is approximately 40-years versus HDPE which has a projected life span in

excess of 100 years. Material such HDPE is more flexible and less likely to degrade
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overtime; HDPE has a life expectancy of over 100 years. A preliminary recommendation

is to replace any concrete or clay pipe with HDPE.

System Maintenance: The final contributing issue to the City of Kelso Basin 13 storm
water system is maintenance. During the inventory of structures and pipes, several notes
were made in regards to cleaning a structure or pipe connection. Where ever possible,
the cleaning of a structure took place to obtain existing data, and it is recommended the
system continue to be cleaned on an annual or semi-annual basis to maintain the function

of the system until recommended upgrades can be completed.

RECOMMENDATIONS

System Replacements: It is recommended at a minimum the main pipes down 4®, 5" and
7™ Avenues as well as Allen, Oak and Vine Streets (considered the main trunk line pipes)
be replaced with HDPE pipe in the diameter size listed in Table 13.3. This would allow
for increased pipe capacity and act as storage for the system should tail-water conditions
occur downstream in Basin 12. Many of the smaller pipes that are connecting into the
trunk line from side connections do not appear to be causing a significant problem to the
system. However, it is recommended that any new or replaced pipe be composed of

HDPE at a minimum diameter of 12-inches.

Capital Improvements: The estimated budget to upgrade from the existing pipe sizes to
the pipe sizes listed 1s approximately $766,500, as shown in Table 13.4. This cost is
based on contracting the work to be done by other than City of Kelso forces and includes

the cost to repair the street surface to existing conditions.

Operation and Maintenance: A guideline for order of precedence for the CIP has been

developed such that budget consideration can be included and is suggested as follows:

1. Clean catch basins and storm drain manholes;
2. Clean and television storm drain pipes to determine if blockages are encountered;

3. Replace concrete and clay pipes with HDPE pipe such as ADS N-12 or similar;
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4. Upgrade storm drain pipes on trunk lines to sizes recommended to handle flow

from side systems and to provide additional storage during larger storm events;

5. Upgrade storm drain pipes on side streets to sizes recommended, and eliminate as

many blind connections as possible during the improvement process.

These recommendations are based on a planning level assessment only. There may be
physical constraints that make it impossible to install the large pipes recommended for
upgrading the systen. A detailed engineered design of the proposed systern will be
required, which takes into account the existing surrounding environment. The individual
and overall system budget estimates have been developed based on the cost to remove
and replace the pipes with the sizes as shown, and to repair the existing surface to its
current condition. Consideration should be given to the shallow cover and other utilities
within the City’s right of way which may require additional engineering solutions and

add unknown costs to those provided in this report.
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Basin 14




BASIN 14

SYSTEM ASSESSMENT

Basin Description: Basm 14 consists of the structures along Columbia Avenue,
Crawford Avenue and Cowlitz Way, from 9™ Street west to 1% Street. It drains an area
between the bank of the Cowlitz River dike on the west and the east edge of 9™ Street to
the east, from Columbia Avenue to Cowlitz Way. Figure 14.1 shows an aerial
photograph of Basin 14. It contains 84 structures (55 catch basin, 14 manholes and 15
assunied connections), the majority on Crawford Avenue and Cowlitz Way, and outlets
into the Cowlitz River at node 8000. Structure 8001 contains a gate valve and a flapper
valve. The total drainage area for Basin 14 is 30.82 acres and the land use is
approximately 67% residential, 18% special retail, 7% open space, 4% multi-family

residential, and 4% town center. See Figure 14.2 for the land use areas in Basin 14.

System Modeling: Table 14.1 lists the structure information and connections, along with
total flows and capacities. Figure 14.3 shows a schematic of the structure locations and
piping layout. As stated in Chapter 2, junctions were entered into the model where blind
connections were assumed to occur using the prefix J in the numbering system for easy
identification. Field data for catch basins 1032, 1034 and 1035 indicates these catch
basins are connected into the system through a blind connection. However, as stated
previously, blind connections cannot be modeled, and these catch basins were entered
into the model as connecting into catch basin 1033, rather than creating three separate
junctions in the same vicinity. The city should assume these pipes connect at 90-degrees

to the main line pipe.

Other assumptions were made in the modeling, such as interpolating an invert or rim
elevation when junctions were added to the system. The field data for manhole 4006
indicates that no pipes are entering this structure. However, catch basins 1009 through
1012 each had one pipe leaving the structure and heading toward manhole 4006. Again,

for modeling purposes, these four catch basins were assumed to conmnect to the
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interpolated invert of this manhole. It is recommended that additional investigation be

performed to determine how these catch basins connect to the systen.

As seen in Table 14.1, the majority of pipes with insufficient capacity (82%) are less
than 12-inch in diameter. Utilizing the current slopes, the majority of pipes less than 12-
inch in diameter will gain capacity by upsizing to 12-inch HDPE pipe. Pipes P-14-102
through P-14-105 and P-14-200 through P-14-204 have sufficient slope, but are
undersized based on the modeled amount of flow in the system. Increasing these pipes
from the existing to HDPE in the diameter listed in Table 14.3, keeping the same slope,

will provide increased capacity in the system.

SYSTEM ISSUES

Pipe size: The first system issue identified for Basin 14 is the presence of small diameter
pipe, that is, pipe less than 12-inches in diameter. Approximately 77% of the system is
comprised of pipe with a diameter less than 12-inches. Table 14.2 shows the pipe
compilation by size and material. The small diameter pipe severely inhibits the capacity
of the piping system due to the reduced flow capacity. A preliminary recommendation is
to remove any trunk lines with piping less than 12-inches in diameter and replace with a

minimum of 12-inch diameter pipe.

Pipe Material: Basin 14 is comprised of three modeled material types: concrete, PVC
and clay, with only one 2-foot section of pipe consisting of PVC. The majority of the
system (86%) consists of concrete and the remaining (14%) of clay. Both of these types
of pipe are similar in properties, with a relatively low Manning’s coefficient. However,
both concrete and clay piping are rigid materials that provide movement only at the
joints, and are susceptible to separation, fracture or breakage in the pipe if ground
movement occurs. Typically, the most conumon failure in older concrete pipe occurs at
the joints as the rubber gaskets become brittle and disintegrate, providing an opportunity
for the pipe to separate. Overtime, this can lead to deposit of unwanted material in the
pipe and degradation or failure of the pipe. Material in the pipe opening blocks the path
of flow for storm water, making it less effective. In addition, the life expectancy of
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concrete pipe 1s approximately 40-years versus HDPE which has a projected life span in
excess of 100 years. Material such HDPE is more flexible and less likely to degrade
overtime; HDPE has a life expectancy of over 100 years. For this reason it is

recommended replacement of any concrete or clay pipe be completed with HDPE.

System Maintenance: The final contributing issue to the City of Kelso Basin 14 storm
water system 1s maintenance. During the inventory of structures and pipes, several notes
were made in regards to cleaning a structure or pipe connection. Cleaning of a structure
took place where needed to obtain existing data, and it is recommended the system
continue to be cleaned on an annual or semi-annual basis to maintain the function of the

system until recommended improvements can be made.

RECOMMENDATIONS

System Replacements: It 1s recommended at a minimum that the main pipes down
Crawford, Columbia, Cowlitz and Pacific Avenue (considered trunk line pipes) be
replaced with HDPE pipe in the diameter size listed in Table 14.3. This would allow for
increased pipe capacity and act as storage for the system should downstream tail-water
conditions occur. Many of the smaller lines in the system are connecting into the trunk
line and do not appear to be causing a significant problem to the system. However, it is
reconunended that any new or replaced pipe be composed of HDPE at a minimum

diameter of 12-inches.

Capital Improvements: The estimated budget to upgrade from the existing pipe sizes to
the pipe sizes listed is approximately $500,000, as shown in Table 14.4. This cost is

based on contracting the work to be done by other than City of Kelso forces.

Operation and Maintenance: A guideline for order of precedence for the CIP has been

developed such that budget consideration can be included and is suggested as follows:

1. Clean catch basins and storm drain manholes;
2. Clean and television storm drain pipes to determine if blockages are encountered;
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Replace concrete and clay pipes with HDPE pipe such as ADS N-12 or similar;

(]

4. Upgrade storm drain pipes on trunk lines to sizes recommended to handle flow

from side systems and to provide additional storage during larger storm events;

5. Upgrade storm drain pipes on side streets to sizes recommended, and eliminate as

many blind connections as possible during the improvement process.

These recommendations are based on a planning level assessment only. There may be
physical constraints that make it impossible to install the large pipes recommended for
upgrading the system. A detailed engineered design of the proposed system will be
required, which takes into account the existing surrounding environment. The individual
and overall system budget estimates have been developed based on the cost to remove
and replace the pipes with the sizes as shown, and to repair the existing surface to its
current condition. Consideration should be given to the shallow cover and other utilities
within the City’s right of way which may require additional engineering solutions and

add unknown costs to those provided in this report.
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