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EXECUTIVE SUMMARY  

Construction of the Capitol Campus utility systems occurred over several decades. 

Many of the utilities have served well beyond their design life, with some original 

systems installed during the campus’s original construction in the early 1900s still in 

service. While many improvements have been completed, the service condition 

varies from system to system. Some continue to operate at a level of effectiveness, 

while others need immediate improvement or replacement.  

Section 1105 of the 2015-2017 Capital Budget directs the Department of Enterprise 

Services (DES) to assess the existing condition of underground utilities on Capitol 

Campus and to develop a utility renewal plan that will support the Capitol Campus 

into the future for the next 10 years. The plan should gradually and systematically 

replace or repair utility segments at a high risk of failure in an approach that is most 

cost effective. DES contracted Reid Middleton to perform this work.  

This report summarizes the findings of past investigations and assessments, study 

reports, repair and construction record documents, input from Campus Building and 

Grounds operation staff, and Reid Middleton's findings, analysis, and evaluations. 

Due to budget constraints, the assessment is limited to stormwater, sanitary sewer, 

water, irrigation, and electrical systems; other utility systems, such as natural gas, 

reclaimed water, steam and chilled water, and telecommunications, are not included. 

Benefitting from continual repairs and improvements, the utility systems of the 

campus are in generally fair condition. While many improvements are needed, some 

of which are urgent, there is little evidence that any utility system needs a campus-

wide overhaul. In general, utilities in East Capitol Campus are in better condition than 

those in West Capitol Campus, in part because of the differences in ages of the 

facilities and construction materials. 

One special concern is the West Capitol Campus water system. Available flow test 

data shows that the campus water system cannot deliver the required fire flow to the 

Legislative Building area, which includes the Legislative Building, the Temple of 

Justice, the Cherberg Building, and the O’Brien Building. Several reasons could 

contribute to the flow-capacity problem, but it will take a more-detailed and focused 

study and analysis to find out. And, the study should be performed as soon as 

possible. 
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Based on this study's findings, a list of necessary improvement projects was 

developed and prioritized for the next 10 years, with an estimated overall cost for 

each project. The list is provided in the Proposed Improvements section of this report 

(Table 3, page 55). Generally, those utility projects with the highest risk priority are 

included in the near-term budget biennia; however, many listed projects are more 

urgent than their planned implementation. One such project is the West Capitol 

Campus Irrigation System Replacement. Fiscal reality indicates that even critical 

improvements must be phased over time. This plan is presented as a balance 

between what must be done and the funding that can be reasonably expected. 

The list does not include all utility issues on the Capitol Campus; however, with 

continual regular maintenance and implementation of these identified improvement 

projects, the utility systems should be able to support the Capitol Campus into the 

future for 10 years or more.  
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INTRODUCTION  

Section 1105 of the 2015-2017 Capital Budget directs the Department of Enterprise 

Services (DES) to assess the existing condition of underground utilities at Capitol 

Campus and develop a utility renewal plan. In May 2016, DES authorized Reid 

Middleton, Inc., to perform the work and develop a utility renewal plan for East and 

West Capitol Campus in Olympia, Washington.  

The objective of the project is to develop a utility renewal plan that will support 

Capitol Campus into the future by gradually and systematically replacing or repairing 

utility segments at high risk of failure in an approach that is the most cost effective.  

The studied utility systems include water, electrical, sanitary sewer, irrigation, and 

stormwater. Due to budget constraints, other utility systems, such as chilled water, 

steam, natural gas, communication, and reclaimed water are not included. Utilities 

owned by the City of Olympia, such as the water main systems in East Capitol 

Campus, are not included in this project.  

The project was completed in two steps. The first step assessed the existing utility 

conditions and identified improvement projects with high risk and priority. The second 

step prepared a utility renewal plan with not only detailed information about the 

existing utility conditions but also the sequence and priority of the necessary 

improvements. The project is to be completed by the end of the 2015-2017 budget 

biennium.  

The utility renewal plan is a 10-year plan, meant to coincide with DES’s Ten-Year 

Capital Plan proposals. While coordination meetings have been held between the 

design team and the City of Olympia during the project, the City of Olympia did not 

review or approve this utility renewal plan. Obtaining City approval is not required 

and is not in the project objectives. 

DES is the contracting authority for this work. Reid Middleton is the primary 

consultant and project lead collaborating with Hargis Engineers for electrical 

engineering, Haozous Engineering for water system engineering, and Mithun for 

landscaping architectural services. 
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Project Objectives 

The objectives of this project are to: 

 Assess the existing utility conditions at Capitol Campus to identify system 

issues and improvement needs. 

 Evaluate and prioritize identified improvement needs, so that the utility 

systems can be improved gradually and systematically to support the 

Campus into the future.  

 Prepare a report with the identified improvement projects, through DES, to 

the Legislature for review and funding approval. 

 Coordinate with the consultant team of the Campus Master Plan for the 

Capitol Campus currently being updated to plan for necessary utilities to 

support the proposed developments. 

 Provide general planning criteria and considerations for utility improvements 

in future developments and redevelopments.  

 Develop a utility improvement plan that is well-coordinated with other master 

plans, including the 2006 Campus Master Plan for the Capitol Campus, the 

2009 Capitol Campus Historic Landscape Preservation Master Plan, the 2015 

West Capitol Campus Drainage Master Plan, and the 2017 State Capitol 

Development Study. The ultimate goal is that all these plans can be 

integrated seamlessly to create a comprehensive future development plan for 

the Capitol Campus.  

Project Boundary  

The project boundary of the Capitol Campus Utility Renewal Plan is approximately 

100 acres, including both the West Capitol Campus and the East Capitol Campus. 

The West Capitol Campus includes state-owned properties from Capitol Way on the 

east to the top of the bluff at Capitol Lake on the west, and from 16th Avenue SW 

(projected) on the south to 10th Avenue SW on the north. The East Capitol Campus 

is bordered by Jefferson Street SE on the east, Maple Park Avenue SE on the south, 

Capitol Way on the west, and 11th Avenue SE on the north. Other Capitol Campus 
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areas outside of the West and East Capitol Campuses, such as Centennial Park, 

Sylvester Park, Heritage Park, and Deschutes Parkway, are not included in this 

project. Figure 1, Vicinity Map, shows the general location of the project. Figure 2, 

Project Boundary, depicts the project area. 
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Project Approach 

Numerous investigations and studies have been conducted for the utility systems 

over the last 15 years. Some of these studies focused on a specific utility system, 

while others examined a specific location. Some improvements have been 

completed based on the results of these investigations and studies, but no 

systematic studies that include multiple utility systems over the entire East and West 

Capitol Campus have been performed. In addition, there is no whole picture of what 

improvements have been completed and what remains to be done.  

Purpose 

The purpose of this project is to review past studies and completed improvement 

projects, assess existing conditions and identify problems, develop a utility renewal 

plan to fix the high risk and high-priority problems, and respond to the master-

planned developments at Capitol Campus.  

Methodology 

This project builds on past investigations and studies. By adding current field 

observations of visible utility features, the project combines the collective information 

into an integrated summary report. No additional field investigations, such as video 

inspection or potholing (spot excavation to expose utility lines), were performed. The 

following steps were taken: 

1. Review the updated campus utility survey map prepared by other. 

2. Review available investigation and assessment reports.  

3. Perform field observations to collect supplemental information. 

4. Visit the Campus with DES operations staff for first-hand information 

regarding the utility systems.  

5. Review record documents of constructed improvement projects.  

6. Assess existing utility conditions based on past study results, additional 

site observations, interviews of operation staff, age of facility elements, 

and completed improvements. 

7. Review future development plans of the Capitol Campus.  
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8. Identify improvement projects based on existing utility conditions, design 

life, code requirements, current usage, and anticipated usage in the 

future. 

9. Evaluate and prioritize improvement projects based on the risk priorities 

and future usage. 

10. Develop conceptual designs and project budgets for the high risk projects 

with high priority for improvement over the next 10 years.  

Other Related Projects 

As part of the utility assessment effort, DES contracted with a separate consultant, 

David Evans and Associates, to update the campus utility survey map. An accurate 

underground utilities map was essential to developing an effective and ongoing 

implementation plan to replace or repair the utilities deemed at risk. Reid Middleton’s 

team reviewed the updated Capitol Campus survey map and provided review 

comments. Reid Middleton also provided the survey team additional utility 

information learned from reviewing record documents.  

DES also contracted separately with University Mechanical Contractors to assess 

the steam heating system and the possibility of transitioning the steam heating 

system to a hot water system. Conversion of the centralized steam heating system to 

hot water is another major effort at Capitol Campus that will impact Campus utility 

systems and should be taken into consideration. The cover sheet and table of 

content of the steam heating system assessment report is included in this report as 

an appendix.  

In addition, DES determined that updating the stormwater management plan would 

be critical for maintaining a functioning drainage system at Capitol Campus while 

remaining in compliance with National Pollutant Discharge Elimination System 

(NPDES) permit requirements. The updated Capitol Campus Stormwater 

Management Plan is a separate report.  
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Exclusions 

Due to available budget, the utility renewal plan project is limited to stormwater, 

sanitary sewer, water, irrigation, and electrical systems. Other utility systems, such 

as natural gas, reclaimed water, and telecommunications, were not included. Other 

elements and tasks excluded are: 

1. Areas outside East and West Capitol Campus. 

2. Additional field investigations and studies, such as video investigation and 

potholing. The utility renewal plan was developed based on the results of 

past field investigations and studies.  

3. Quantitative analysis, such as computer modeling for water and irrigation 

system analysis and proposed main sizing. 

4. Water main systems in East Capitol Campus, which are owned and 

operated by the City of Olympia. 

5. Updating the 2015 West Capitol Campus Drainage Master Plan. 

Necessary implementations are included in this report because the 

revisions affect future master plan developments. Updating the entire 

drainage master plan is not included. 
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EXISTING CONDITIONS AND ASSESSMENTS 

Sanitary Sewer System  

General Overview 

DES owns and maintains a sanitary sewer system on West Capitol Campus. The 

existing sanitary sewer system consists of sewer mains, side sewers, manholes, and 

cleanouts. Portions of the sanitary sewer system on West Capitol Campus also serve 

as a combined storm and sanitary sewer system. The campus sewer system 

discharges to the City of Olympia's sanitary sewer system. At East Capitol Campus, 

the sanitary sewer system consists primarily of side sewers (building services) that 

discharge from buildings to the City of Olympia's sanitary sewer system in adjacent 

streets. Except the section of combined sewer main in Washington Street, between 

the Highways License Building and 11th Avenue, DES does not own sewer mains in 

East Capitol Campus. The existing sanitary sewer system is depicted in Appendix A, 

Figures 1 and 2. 

The sanitary sewer systems in Capitol Campus were constructed with the 

development of the campus and its original buildings. West Capitol Campus 

construction started in the early 20th century, while the development of East Capitol 

Campus began in the 1960s and continued through the 1990s. Periodic 

modifications, replacements, and repairs have occurred, but many of the original 

sewer systems are still in service despite being well beyond their service life. 

Several investigations and studies have been conducted on Capitol Campus sewer 

systems. Recent studies and investigations include a study in 2003 by Jerome W. 

Morrissette Associates (JWM&A), an assessment study in 2009 by Parametrix, and 

video investigations in 2013 by Gray & Osborne. In addition, Gray & Osborne 

performed an investigation and assessment of the utilities at the Powerhouse area in 

2015. Many repair and improvement projects have been completed based on these 

investigations results, but there are still many yet to be done. Additional 

improvements are required to replace deteriorating elements of the system, provide 

additional capacity, and to support Capitol Campus into the future.  
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West Capitol Campus 

The sanitary sewer system in West Capitol Campus was primarily constructed in the 

early 20th century as part of the original Olmstead Brothers utility plan. Much of the 

original sewer system is still in place. Over the years, repair and improvement work 

has been done, such as repair projects that occurred between 2005 and 2010 

following studies in 2003 by JWM&A and 2009 by Parametrix.  

The sanitary sewer system in West Capitol Campus consists of concrete, vitrified 

clay, PVC, and ductile iron pipes. The PVC and ductile iron pipes are the result of 

more recent repair and improvement work. Pipe sizes vary from 4 to 10 inches in 

diameter. The sanitary sewer is a gravity system, except for a single force main from 

the Powerhouse on the bottom of the bluff to the parking lot on top of the bluff. 

Much of the “recent” repair work that occurred between 2005 and 2010 consisted of 

lining the original pipes with Cured in Place Pipe (CIPP), a method in which a resin-

impregnated felt tube is inserted into a pipe and expanded to conform to the contours 

of the pipe wall. While the repaired portions appear to be working satisfactorily, the 

portions of the system that have not been repaired or replaced are beginning to show 

signs of aging. In the most recent investigation and study report, dated April 2013, 

Gray & Osborne rated, in risk management terms, one section of the sewer pipe as 

“High Priority”, five sections as “Moderate Priority”, and eleven as “Low Priority”. The 

pipe sections in the “High Priority” category need to be repaired immediately or as 

soon as budget is available within 10 years. The pipes in the “Moderate Priority” 

category have minor to moderate issues and will likely remain in proper operation for 

10 to 20 years. And those identified as “Low Priority” have minor or no issues and 

can be expected to function properly for more than 20 years.  

The Capitol Campus sanitary system discharges to the City of Olympia's combined 

storm and sewer system in three locations. The first is on Columbia Street, between 

10th Avenue and Union Avenue, north of the General Administration (GA) Building. 

The other two discharges are on Capitol Way, one at 11th Avenue and one at Sid 

Snyder Way.  
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Columbia Street Discharge  

The Columbia Street connection collects sewage from the O’Brien Building, the 

Governor’s Mansion, and half of the Legislative Building, the Temple of Justice, and 

the Powerhouse. The side sewers from the O’Brien Building, the Governor’s 

Mansion, and the Legislative Building connect to an 8-inch concrete main in Pleasant 

Lane. This 8-inch main flows north to the area northwest of the Temple of Justice, 

where it joins another 8-inch gravity line picking up the flows of the forced main from 

the Powerhouse. From there, an 8-inch PVC line conveys sewage east under 12th 

Avenue to the north end of Cherry Lane. This line turns northeast and continues 

under the Capitol Conservatory as a concrete line to the Water Street and 

11th Avenue intersection, then continues north and northeast through the GA 

Building parking lots before connecting to the City of Olympia's system in Columbia 

Street.  

The Temple of Justice has two side sewers connecting to an 8-inch tile pipe. The tile 

pipe flows east and changes to a PVC line and then to an 8-inch concrete pipe 

before joining the concrete pipe running under the Conservatory in Water Street.  

A number of repair projects have occurred on the sewers that connect to the 

Columbia Street discharge point. The O’Brien Building service was lined with CIPP in 

2009 to address structural deficiencies identified in the 2009 Parametrix study. The 

8-inch concrete sewer main on Pleasant Lane was also CIPP-lined in 2010 due to 

similar structural concerns. The portion of this main between the Legislative Building 

and the Temple of Justice was replaced with PVC in 2010 due to significant sag and 

infiltration. The Governor’s Mansion sewer service was partially replaced in 2000. 

The 8-inch PVC main under 12th Avenue was constructed in 2004 to replace the 

failed original sewer main. The Temple of Justice's service was partially replaced at 

some point prior to 2003. The portion of the service from the intersection of Cherry 

Lane toward the sunken garden is rerouted from the original location. No records 

show that the 8-inch concrete sewer main from 12th Avenue to the Columbia Street 

connection point, including the main under the Conservatory, has been repaired or 

replaced.  

Despite the repairs and improvements mentioned above, the following problems are 

still present in the system: 
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1. The 8-inch concrete pipe that passes under the Capitol Conservatory is 

an original construction and nearing the end of its life. The 2009 

inspection by Parametrix identified an 8-inch hole in the top of the pipe, 

putting the pipe at a high risk of failure. At “High Risk” in Parametrix’s 

definition is the “sewer mains for the direct executive, legislative, and 

judicial buildings” and “those areas of the system that present health or 

safety issues”. The 2013 investigation by Gray & Osborne categorized 

this section of main as “Moderate Priority”, which means that it will likely 

remain in proper operation for 10 to 20 years. The Capitol Conservatory is 

located on a slope and has been permanently closed due to the risk of 

landslide. A failure in the sewer pipe could saturate the existing slope and 

contribute to a collapse in addition to shutting down services to half of 

West Capitol Campus's buildings. The sewer main is a big concern to 

West Capitol Campus operations and the stability of the steep slope 

because of its age, condition, location, and importance.  

2. A section of the sewer main, in the parking lot south of the Legislative 

Building and east of the Governor’s Mansion, contains vertical bends 

when crossing under the utility tunnel. The timing of and reasons for the 

installation of these bends is unknown; they may be original construction, 

or they may have been added to accommodate the steam tunnel. Vertical 

bends are not standard in gravity sewer systems. It is unclear why the line 

was not constructed with a straight grade to pass under the steam tunnel 

and may be worth future investigation and evaluation.  

3. The existing galvanized steel force main from the Powerhouse to the top 

of the steep hillside is approaching the end of its designed life 

expectancy. Galvanized steel does not perform well with sewage and in 

direct-buried applications. The hillside is also a known potential slide 

hazard; thus, open trenching through the hillside should be avoided.  

4. The Temple of Justice's service, which was previously partially replaced, 

is showing signs of aging. Gray & Osborne identified this service line as 

“Low Priority” in 2013, while Parametrix identified it as a moderate risk of 

failure in their 2009 study. Although engineers’ opinions could vary, given 
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the age and material of the service line, this section of vitrified clay pipe is 

likely at high risk of failure.  

Capitol Way and 11th  Avenue Discharge 

The sewer main that discharges at the intersection of Capitol Way and 11th Avenue 

serves the south and west parts of West Capitol Campus. It provides services to the 

Pritchard Building, the Cherberg Building, half of the Legislative Building, and the 

Insurance Building. The Pritchard Building's service line connects to a 6-inch 

concrete main on 15th Avenue, which transitions to an 8-inch PVC line going north 

on Water Street. The services for the Cherberg Building and Newhouse Building 

connect to an 8-inch PVC main in a manhole at the intersection of Sid Snyder Way 

and Water Street. From there, a 10-inch clay CIPP-lined main conveys sewage to a 

manhole in the South Diagonal, collecting sewer discharges from the other half of the 

Legislative Building and the Insurance Building. The 10-inch clay line then continues 

north and northwest, collecting storm drainage from some lawns, before discharging 

to the City of Olympia's main at Capitol Way and 11th Avenue. This combined storm 

and sanitary sewer main system also collects storm runoff from some areas of the 

parking lot east of the Pritchard Building.  

The 8-inch PVC main on Water Street between 15th Avenue and Sid Snyder Way 

was constructed in 2011 to replace the failing original main. This project also 

replaced the service for the Newhouse Building and separated storm and sanitary 

sewer lines in Water Street. The 10-inch clay pipe that crosses Sid Snyder Way and 

the south lawn was lined with CIPP in 2010 from the intersection of Sid Snyder Way 

and Water Street to its discharge to the Capitol Way city sewer. As part of this 

project, 80 linear feet of this main from the manhole in the South Diagonal going 

southeast toward Sid Snyder Way was replaced with a PVC pipe. The Legislative 

Building's service line was replaced in 2014 with a PVC line as part of the Sid Snyder 

Way improvement project.  

Identified problems in this system include: 

1. The sewer service line to the Insurance Building is broken and needs to 

be replaced. The service is a 6-inch vitrified clay pipe that was installed in 

the 1920s when the Insurance Building was constructed. The 2009 
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Parametrix report categorized this service line as “Moderate Risk”, which 

means the sewer service line’s serviceability is impaired but may not 

impose immediate risk.” Gray & Osborne identified this line as “Moderate 

Priority”, which means that it will likely remain in proper operation for 10 to 

20 years. DES staff reported that the service line is broken and leaking.  

2. The sewer service to the Cherberg Building needs to be replaced. The 

service line is old. The 2009 Parametrix report categorized this service 

line as “High Risk”. No specific reasons were given in their report about 

why this sewer service line is in the “High Risk” category. A pipe is in a 

“High Risk” situation when it presents health or safety issues. It could be 

broken, sagging, reverse sloped, failing, separated, or heavily impaired by 

root intrusion.   

3. The Pritchard Building discharges its sewage to a 6-inch concrete line on 

15th Avenue. This line is original and was constructed in the early 1950s 

when the Pritchard Building was constructed. Given its age and that it 

does not directly serve the executive, legislative, or judicial buildings, the 

2009 Parametrix report categorized this service line as “Moderate Risk.” 

Given that the sewer line has been in service for six decades, Reid 

Middleton thinks Parametrix's assessment is appropriate. 

Capitol Way and Sid Snyder Way Discharge  

The third discharge point for the sewer system in West Capitol Campus is at the 

intersection of Capitol Way and Sid Snyder Way. An 8-inch clay sewer main collects 

off-site sewage from the neighborhood south of West Capitol Campus and conveys it 

through Columbia Street and Sid Snyder Way to the Capitol Way sewer main. Sewer 

services to the Press House block are provided by this main, which also collects 

storm runoff from the Visitor Center parking lot, the Press House block, Columbia 

Street, and a small area at the Sid Snyder Way and South Diagonal intersection. The 

Visitor Center has a side sewer that discharges directly to the Capitol Way sewer 

line.  

This is a combined storm and sanitary sewer system. No record indicates when the 

sewer system was originally constructed. No document shows completed repairs or 

improvements. The sections of sewer main system in 15th Avenue and Columbia 
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Street are owned by the City of Olympia. The ownership of the section of sewer main 

between Columbia Street and Capitol Way is not clear. It is not well defined, and it 

could be either the City’s or the State’s. The 2009 Parametrix study report identified 

this sewer main system as ‘Low Risk”, which means that it does not directly serve 

the three branches of the state government nor cause foreseen public health or 

safety hazards.  

When Sid Snyder Way was redeveloped in 2014, storm and sanitary sewers were 

separated within the project limits, except for a small area on the east end of the 

street. A new PVC sewer main was installed, with stub-outs for future redevelopment 

of the Press House and Visitor Center.  

The West Capitol Campus Existing Sewer System Map in Appendix A shows an 

overview of the sanitary sewer system.  

East Capitol Campus 

The sanitary sewer system on East Capitol Campus primarily consists of building 

sanitary sewer service lines (side sewers) that discharge directly from the buildings 

to the City of Olympia's sewer mains in adjacent streets. The only East Capitol 

Campus sewer main owned by DES is in Washington Street. The sewer lines were 

constructed with their associated buildings. East Capitol Campus was constructed in 

the 1960s and 1970s, with the newest building, the Natural Resources Building, 

constructed in the 1990s. The only known replacements or repairs to the East 

Capitol Campus sewer system involved rerouting building services to allow for the 

construction of the Natural Resources Building.  

The sanitary sewer services for the State Archives Building and the Capitol Court 

Building are collected by an 8-inch sewer in Washington Street that discharges into 

the City's system in 11th Avenue. This 8-inch main also collects storm runoff from 

Washington Street and the State Archives, Capitol Court, and Highways Licenses 

Buildings. The Highways Licenses Building originally had a separate service line that 

connected to the City of Olympia's sewer on Franklin Street. This service line may 

have been rerouted when the Natural Resources Building was constructed in the 

1990s, but where it was rerouted to is unknown. Given the building’s location, 

surrounding topography, and available sewer services in the vicinity, it was probably 

rerouted to the combined storm and sanitary sewer main in Washington Street. 
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How the sewer service is connected to the Natural Resources Building is unknown. 

Sewer services to the building are not shown on the updated campus survey map 

and the building’s record drawings could not be found. It is likely that the side sewers 

discharge from the building to the City of Olympia's sewer main (or mains) directly. 

Sewer mains used to be available in the sections of Adams Street and Franklin 

Street where the building was built. A sewer main is also available in the adjacent 

Jefferson Street. It is likely that the building discharges directly to one of these sewer 

mains.  

The Transportation Building and Office Building 2 (OB2) have sewer services that 

directly connect and discharge to the City of Olympia's sewer main on Jefferson 

Street. The Transportation Building service is a clay pipe, and there are no records of 

repairs or replacement since the building was constructed in 1969. The OB2 service 

is concrete and has been in place since 1974, when the building was constructed. 

The public bathroom on the plaza above the parking garage and the Employment 

Security Building sewer services connect and discharge to the city's sewer on Maple 

Park Avenue at the intersection of Franklin Street through an 8-inch steel service 

line.  

Limited investigation has been performed for the sanitary sewer systems in East 

Capitol Campus, most of which have been in service for 50 to 60 years. The existing 

conditions of these sewer pipes are unknown. No problems were reported by DES 

staff. A video investigation performed for the combined sewer main in Washington 

Street in 2014 shows this concrete combined sewer main is in poor condition. There 

are multiple root intrusions and blockages. A small section of the pipe has been 

replaced with PVC pipe, including a reducer and bend that cause blockages in the 

pipe. The investigation report, by Gray & Osborne, categorized this sewer main as 

“High Priority”, which means that the sewer main needs to be repaired immediately 

or as soon as budget is available within 10 years. Given the conditions shown on the 

investigation video, Gray & Osborne’s “High Priority” conclusion is appropriate.  
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Capitol Campus Domestic Water System  

General Overview 

The existing potable water and fire protection system consists of piping, valves, fire 

hydrants, and meters. The Capitol Campus water system obtains its potable water 

supply from the City of Olympia's water system. East Capitol Campus and State-

owned facilities north of Capitol Campus are served from City of Olympia's 

distribution piping by metered service connections to the City's water system. West 

Capitol Campus has a private potable water and fire protection distribution system 

that serves the West Capitol Campus area through master water meter connections 

to the City of Olympia's water system. The existing water system is depicted in 

Appendix A, Figures 3 and 4. 

West Capitol Campus 

DES owns and operates the water system on West Capitol Campus. The West 

Capitol Campus water distribution system was originally constructed in 1930 to 1931 

as part of the 1911 building program prepared by the State Capitol Commission. 

Unlined cast iron pipe was installed on the grounds to serve the original Legislative 

Building, Temple of Justice, Governor’s Mansion, Cherberg Building, O’Brien 

Building, and Insurance Building. With the construction of the Pritchard Building in 

the 1950s, a 6-inch water main was looped behind and south of the Cherberg 

Building.  

The Capitol Campus distribution system was connected to the City of Olympia’s 

10-inch water main on Capitol Way and originally had a booster pump at the 

connection point to increase service water pressure to Campus buildings. The pump 

was later abandoned when West Capitol Campus was converted to a higher 

pressure that operated with a hydraulic service elevation of 246 feet above sea level 

(246 service pressure zone).  

The 1985 water system improvements replaced almost all of the 1930s cast iron 

pipe, added new master water meter connections to the City system at Sid Snyder 

Way and Columbia Street and at 11th Avenue and Columbia Street. Some sections 

of this ductile iron water system are located inside the steam tunnel. The old cast 

iron water system was converted to irrigation-only water service. An existing 4-inch 
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galvanized water pipe installed inside an existing steam tunnel provides water 

service to the Powerhouse. This connection is important to provide makeup water for 

the heating steam and cooling chilled water loops for West Capitol Campus.  

The Press House and Capitol Visitor’s Center are served directly by the City of 

Olympia through metered services connected to existing water mains along their 

street frontages on Columbia Way and Sid Snyder Way. The GA Building is served 

by a metered service to the City's water main in Columbia Street.  

Recent water system improvements include installation by directional drilling of a 

new 2-inch HDPE water service to the Governor’s Mansion; replacement of the 

Pritchard Building’s 6-inch water main with an 8-inch ductile iron water main; and 

replacement of the 1980s-installed 10-inch water main in Sid Snyder Way from 

Capitol Way to Water Street as part of the street reconstruction. Water service to 

some of the historic buildings had poor water pressure in the upper floors, and 

individual building booster pump facilities were installed in the O’Brien, Cherberg, 

and Legislative buildings in the early 2000s to improve internal water service to all 

floors.  

The existing water distribution system at West Capitol Campus has 12 operational 

fire hydrants. The hydrants are routinely inspected and tested, and servicing is 

provided as needed. Fire flow testing in 2012 indicated that fire flows range between 

1,900 gpm and 1,200 gpm at 20 psi. Automatic fire sprinklers are installed in the 

Temple of Justice, Legislative Building, Insurance Building, Cherberg Building, 

O’Brien Building, Newhouse Building, Pritchard Building, and Governor’s Mansion. 

All fire sprinkler systems have fire department connections (FDC) for supplemental 

pressurization by the City of Olympia Fire Department. The Legislative, Temple of 

Justice, and O’Brien Buildings have fire sprinkler booster pumps for additional 

pressure of their sprinkler system.  

The City of Olympia Fire Marshal has determined that the highest fire flow demand 

on West Capitol Campus is for large historic buildings such as the Legislative 

Building. This demand threshold is established at 4,000 gpm at 20 psi residual 

pressure.  

Each State building is individually metered at its connection to the West Capitol 

Campus distribution system. The existing meter conditions cannot be safely 
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determined due to lack of access because of their location inside the steam tunnels. 

The steam tunnels are classified as confined spaces. Accessing confined spaces 

requires special training. DES staff has not accessed these meters for some years 

and considers access to these tunnels dangerous. Meters require periodic servicing 

and calibration, typically at 5- to 10-year intervals. The water meters were noted as 

existing in the 1985 plans. If they are more than 30 years old, they are well beyond 

their operational life and may not function properly.  

All fire sprinkler connections have cross connection control valves to prevent 

contamination from non-potable sources by using either double check valve 

assemblies or other equipment. DES staff familiar with the water system believe the 

potable and irrigation water systems are completely separate. However, some record 

drawings show the old irrigation water system may have an old legacy connection to 

the newer 1980s potable water system at the north side of the Insurance Building. 

Further investigation should be made to determine if the two systems are separate or 

interconnected. If they are interconnected without a cross connection control valve, 

they should be separated.  

The domestic water main system on West Capitol Campus consists of ductile iron 

pipes installed in the mid 1980s and later years. Given the durability and longevity of 

ductile iron pipes and the soil conditions at the campus, the pipes should still be in 

good condition and should last for decades to come.  

The biggest problem in the West Capitol Campus water system is the available fire 

flow. The City of Olympia's computer model indicates that the City's water system 

can provide 4,000 gpm at 20 psi to either of the two existing master meter 

connection points. Flow tests conducted in 2012 indicate that the water flow 

availability ranges between 1,900 gpm and 1,200 gpm at 20 psi in the state-owned 

system inside West Capitol Campus. This is much lower than 4,000 gpm at 20 psi 

that the Fire Marshal estimated is needed for large historic buildings such as the 

Legislative Building.   

East Capitol Campus 

The East Capitol Campus buildings and facilities are served directly from the City of 

Olympia's water distribution system using individual services with water meters. 

There are few, if any, State-owned distribution water piping or appurtenances on 
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East Capitol Campus except those associated with individual water meter and fire 

sprinkler system connections to the State buildings or facilities.  

Because the State does not own the water main system in East Capitol Campus, the 

water system in East Capitol Campus is not included in this project.  

City of Olympia Water System 

The City of Olympia's water system has continuously served the State Capitol and 

Capitol Campus. The City water system’s largest source is McAllister Spring, now 

converted to wells for protection from surface contamination. The City has several 

other smaller wells in the southeast and western portions of the city. The wells are 

chlorinated and treated for corrosion control.  

The City originally served West Capitol Campus from the Fir Street Reservoirs, with 

a hydraulic service elevation of 226 feet above sea level. In the 1930 Capitol 

Campus plan, the Capitol water service pressure was boosted by an underground 

pump station along Capitol Way, east of the fountain. When the City later 

constructed the Stevens Field Standpipe Reservoir, the operating pressure/hydraulic 

service elevation for Capitol Campus was raised to 264 feet above sea level, which 

is an increase of 38 feet in hydraulic service elevation.  

The 264 service pressure zone is served primarily from the 36-inch Meridian 

Tank/McAllister transmission water main through pressure reducers. The City of 

Olympia Engineering Department has prepared a hydraulic computer model of the 

City's system and determined that 4,000 gpm at 20 psi is provided to either of the 

two existing master meter connection points to the West Capitol Campus distribution 

water system.  

The existing City 264 service pressure zone has a defined but limited capability for 

fire flows. The large-diameter existing water mains serving the 264 service pressure 

zone include: 

1. A 10-inch water main in Capitol Way, extending past Capitol Campus 

from the Stevens Field standpipe reservoir.  

2. A 10-inch water main in 14th Avenue SE from east of Henderson 

Boulevard. 
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3. A 10-inch water main in Maple Park Avenue from Jefferson Street to 

Capitol Way. 

4. 10-inch and 12-inch water mains in Jefferson Street up to the Stevens 

Field Standpipe. 

The existing City of Olympia water mains located directly uphill and to the south of 

West Capitol Campus are small-diameter (2-inch, 4-inch, and a few 6-inch) water 

mains that are undersized even for residential fire protection service. Capitol 

Campus is on the northern edge of the 264 service pressure zone of the City's water 

mains. North of 11th Avenue and Union Street, the water system is operated on the 

226 service pressure zone and no inter-support is possible to the Capitol Campus 

water system from the lower-pressure 226 service zone. Water main 

interconnections to the north and immediately south are not possible to reinforce the 

State distribution water system in West Capitol Campus because water mains in 

these areas are either too small or in a lower pressure zone. The West Capitol 

Campus relies solely on water supply from the east and from the Stevens Field 

Standpipe Reservoir. 

Capitol Campus is at the edge of the City of Olympia’s 264 service pressure zone, 

the edge of Capitol Lake, and the edge of the 226 service pressure zone, with small-

diameter mains to the south, and is therefore reliant on water supply from the east 

and from the Stevens Field Standpipe.  

The Old State Capitol Building at Washington Street and 7th Avenue, the Dolliver 

Building at Capitol Way between 7th and 8th Avenues, the Columbia Garage at 

Columbia Street and Union Avenue, and two small State buildings south of 

Centennial Park at 11th Avenue and Washington Street are all served directly by the 

City of Olympia from the 226 service pressure zone. East Capitol Campus is served 

directly by the City of Olympia from the 264 service pressure zone.  

The City’s current Water Comprehensive Plan proposes a new transmission water 

main, Project #TD-13, to strengthen service to the 264 service pressure zone with a 

new 16-inch water main, from 12th Avenue and Eastside Street, along Henderson 

Boulevard, and through the City's maintenance facility, that provides an additional 

connection with the 264 service pressure zone at approximately 14th Avenue and 

18th Avenue. This proposed water main is intended to reinforce and strengthen the 
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existing City water distribution system by providing redundancy and sustaining 

pressure during high water demand periods. The City proposes to replace the 

existing master meters at the two connection points with the State distribution system 

in 2017.  

The City of Olympia water system has an operating “Green” permit from the 

Washington State Department of Health (WSDOH) and meets all state and federal 

drinking water standards and requirements.  

The West Capitol Campus Existing Water System Map in Appendix A shows an 

overview of the State-owned potable and fire protection water system. 

Irrigation Water System  

General Overview 

Portions of the irrigation system in Capitol Campus are past their expected life. The 

system in West Capitol Campus was originally constructed during the 1930s. The 

system in East Capitol Campus was installed during the 1960s and 1970s. The 

irrigation system is owned and operated by the state, and water is provided by the 

City of Olympia's water system. 

West Capitol Campus  

The current irrigation distribution system serving West Capitol Campus is a network 

of old pipe systems and irrigation laterals. Records show that the oldest system in 

service dates back to 1931 and was constructed of cast iron. This 4-inch, 6-inch, and 

8-inch cast iron main system originally served West Capitol Campus for fire 

protection, potable water, and irrigation water. The system originally connected to the 

City of Olympia's water main in Capitol Way at two locations, one at the intersection 

of Sid Snyder Way and Capitol Way, and the other near the main crosswalk from 

West Capitol Campus to East Capitol Campus. Figure 5 in Appendix A shows an 

overview of the irrigation system.  

In the mid to late 1980s, a new water main system was built at the campus for fire 

protection and potable water. The new water main connects to the City's system at 

the intersection of Columbia Street and 11th Avenue and the intersection of Sid 
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Snyder Way and Capitol Way. The old cast iron water mains were not connected to 

the new mains and became a dedicated irrigation system.  

Improvements to the irrigation systems over the years include the installation of 

lateral pipes and sprinkler heads in 1988. The irrigation water mains have not 

received many improvements, and reviews of available record documents reveal few 

investigations or studies have been conducted on the irrigation water mains. The 

most recent study report, completed in 2009 by Parametrix, identified the entire 

irrigation water main system in West Capitol Campus as “High Risk”, because these 

cast iron mains have been in service for more than 75 years. It is well beyond service 

life of cast iron pipes. The report recommended that these irrigation mains be 

replaced or decommissioned. Given the age of the irrigation system and from 

information provided by the Building and Grounds operation staff, Reid Middleton 

agrees with Parametrix's assessment. 

The facilities have exceeded their life expectancy and are starting to show signs of 

age. It is suspected that the irrigation water mains might be leaking and partially 

causing the saturated soil problems in the large lawns in the eastern part of West 

Capitol Campus. In addition, operations staff report that the grounds crew has no 

means to adequately monitor and adjust the system to rapidly changing conditions 

during the summer months. It is common to observe areas of the campus that are 

over-irrigated by the existing system.  

The irrigation water main running parallel under the south side of Sid Snyder Way 

was replaced in 2014 with the Sid Snyder Way project. The 6-inch cast iron line was 

replaced with the same size ductile iron line from Columbia Street to Cherry Lane. 

The connection to the City's main in Capitol Way was disconnected. The new main 

was connected to the City's main in Columbia Street, which connects to the new 

10-inch ductile iron main on the north side of Sid Snyder Way.  

East Capitol Campus 

The irrigation system in East Capitol Campus was constructed with the building 

development. The system is segmented and does not have a master meter or 

meters, as does the West Capitol Campus system. The system connects to City 

water mains in adjacent streets at multiple locations, with each connection metered 

separately. 
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No record of systematic investigation or study of the irrigation system at East Capitol 

Campus is available. No existing irrigation system map of the campus was found. 

The campus utility survey map included very limited irrigation water main information. 

The condition of the existing irrigation system is generally unknown. Operations staff 

report that the system performs satisfactorily in general. Through interviews and 

walk-throughs with operations staff, the following problems were identified: 

1. A section of the irrigation main in the lawn immediately north of 14th 

Avenue and adjacent to Capitol Way is broken and leaks. 

2. The irrigation main in the lawn south of 14th Avenue and between the 

Transportation Building and Jefferson Street is broken and leaks. 

3. The irrigation dripline system over East Capitol Campus failed.  

Storm Drainage System  

General Overview 

The campus storm drainage system is a complex network of pipelines, catch basins, 

manholes, swales, depressions, and outfalls. The West Capitol Campus system was 

constructed in the early 20th century, while the East Capitol Campus system was 

constructed in the mid to late 20th century. Segments of both systems were 

constructed over a series of projects spanning decades. The existing storm drainage 

system is depicted in Figures 6, 7, 8, 9, and 10 of Appendix A. 

There is no stormwater detention facility in West Capitol Campus. Several 

bioretention cells for water quality treatment were constructed while redeveloping Sid 

Snyder Way in 2014. In East Capitol Campus, three underground stormwater 

detention facilities were installed with new development or improvement projects in 

late 20th century.  

The State owns the stormwater systems in Capitol Campus and operates them as a 

secondary permittee to the City of Olympia under the Western Washington Phase II 

Municipal Stormwater Permit (NPDES Permit).  
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West Capitol Campus 

The existing drainage facilities contain both a dedicated storm drainage system and 

a combined storm and sewer system. The dedicated storm drainage system 

discharges through three tributary areas to Capitol Lake and one basin to the City of 

Olympia's stormwater system in Columbia Street. There are no off-site storm 

drainage facilities that contribute flow to the dedicated drainage system. There is 

tributary flow that contributes to the combined sewer system on campus. 

Dedicated Storm Drainage Basin No. 1 is located in the northwest corner of the 

Mansion parking lot. This small basin collects and conveys flow from the impervious 

parking lot surface and discharges to Capitol Lake. 

Dedicated Storm Drainage Basin No. 3, located in the southwest corner of West 

Capitol Campus, collects surface water flow from the O’Brien and Pritchard Buildings 

and the southwest portion of the parking area east of the Pritchard Building. The 

stormwater runoff is conveyed through a series of pipelines and catch basins prior to 

discharging to Capitol Lake along the western bluff. 

Dedicated Storm Drainage Basin No. 4, located in the northwest corner of West 

Capitol Campus, collects storm runoff from Water Street between 12th and 11th 

Avenue, the Capitol Conservatory, a portion of the large lawn along Water Street, a 

portion of 11th Avenue, and the GA Building and its associated parking lots. Storm 

runoff from the basin is collected into an underground pipe system that starts at the 

Capitol Conservatory and then passes through Water Street and the parking lot west 

of the GA Building, collecting water through catch basins on the way. The storm main 

turns northeast and then east along the edges of the parking lot north of the GA 

Building before discharging to the City storm main in Columbia Street.  

Dedicated Storm Drainage Basin No. 2 is the largest drainage basin for West Capitol 

Campus. It comprises the majority of West Capitol Campus and discharges to 

Capitol Lake. A main drainage interceptor collects flow from branch systems across 

West Capitol Campus. The storm interceptor originates near the intersection of Sid 

Snyder Way, Capitol Way, and South Diagonal. The main is progressively upsized 

as it collects from the branch systems, from 12 to 24 inches in diameter. 

The main conveys flow along the north side of South Diagonal. Near the Vietnam 

Veteran’s Memorial, the main gains flow from a 12-inch pipe servicing the areas in 
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and around the Cherberg and Newhouse Buildings. Runoff from the southwest 

section of North Diagonal is added to the main within the intersection of Winged 

Victory Circle and North Diagonal.  

At the intersection of Cherry Lane and Capitol Grounds, the interceptor collects flow 

from the area north of the Temple of Justice and runoff from the south side of the 

Legislative Building. From this location, the interceptor extends to the west and then 

runs along the north side of the circle drive, between the Temple of Justice and the 

Legislative Building. 

West of the circle drive, at the intersection between Pleasant Lane SW and Capitol 

Grounds, the interceptor gains flow from the Governor’s Mansion to the south and 

from the area northwest of the Temple of Justice. The interceptor continues to the 

west, underneath the Governor’s Mansion parking lot and then down the bluff, 

discharging to Capitol Lake. As it progresses, the facility gains flow from both the 

grounds maintenance building and the Governor’s Mansion parking lot. 

In addition to the dedicated storm drainage system, some of the campus grounds 

drain to the storm and sanitary sewer systems that discharge to the City of Olympia's 

sewer mains. These are mostly lawn areas along Capitol Way and 11th Avenue. The 

Sanitary Sewer System section provides more information about the combined 

sewer system. 

Numerous repairs, modifications, and improvements to the stormwater system have 

been completed since the construction of Capitol Campus, and many investigations 

and studies have been conducted. The oldest dedicated storm lines still in service 

are in the parking lot south of the Legislative Building and the Cherry Lane area. 

These lines are failing and undersized by today’s standard.  

The West Capitol Campus Drainage Master Plan was prepared in 2015. The project 

looked into Low Impact Development (LID) improvement opportunities and concepts 

to treat storm runoff quality. It also evaluated and provided design concepts to 

improve the underdrains of the big lawn and some tree pits. The project analyzed the 

flow capacity of the existing conveyance systems. The analysis calculations show 

that some sections of the drainage conveyance systems are undersized by today’s 

design code requirements, but no overflows have been experienced per campus 
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grounds operation staff. See the West Capitol Campus Drainage Master Plan for 

more information.  

There is no stormwater detention facility in West Capitol Campus. First, campus 

facilities were developed before flow control was required. Second, storm runoff from 

the campus drains directly to Capitol Lake, which is an exempted receiving water. 

Bioretention cells were constructed as part of the Sid Snyder Way improvement 

project in 2014 to treat runoff from the repaved street. These are the first water 

quality treatment facilities in West Capitol Campus.  

The following problems are identified for improvement: 

1. A 15-inch corrugated plastic stormwater drain line along South Diagonal 

is crushed. 

2. The stormwater system in the parking lot south of the Legislative Building 

is failing. 

3. The footing drain system of the Insurance Building is filled with debris, 

and the roof drain system of the building is broken.  

4. The drainage system in the parking lot south of the Legislative Building is 

aged and failing. 

5. The drainage system on Cherry Lane is aged, undersized, and failing.  

Figures 6, 7, and 8 in Appendix A show an overview of the Stormwater system. 

East Capitol Campus 

East Capitol Campus has nine drainage subbasin areas. The largest segment 

encompasses the Parking Garage Plaza area. The remaining subbasins contain the 

buildings and their associated plaza areas. Figures 9 and 10 in Appendix A show an 

overview of the stormwater system in East Capitol Campus.  

Drainage Basin No. 1 – Capitol Court, State Archives, and Highways Licenses 

Capitol Court and its surrounding area is contained within its own subbasin. Along 

the southern edge of the building, there are two 8-inch lines that collect surface water 

from the parking lot south of the building. Flow is conveyed to the east and 

discharges to a 72-inch corrugated metal pipe (CMP) west of Washington Street SE. 
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The large-diameter pipe provides detention for the building and parking lots on site. 

The discharge from the detention pipe is directed to the northeast and connects to 

the combined sewer in Washington Street SE. 

North of the Capitol Court Building, an 8-inch main collects surface water from the 

parking lot west of Capitol Court and conveys flow from west to east. The main 

discharges flow to the detention pipe mentioned above. 

In the State Archives and Highways Licenses areas, storm runoff from the Highways 

Licenses Building and its surroundings is contained within one subbasin. A detention 

facility consisting of two 36-inch pipes is used to control and release flow at a design 

rate. The facility collects surface water from roof drains and a hardscaped plaza 

area. Water released from the detention pipes flows to the south end of Washington 

Street, where it combines with flows from the State Archives Building areas and 

discharges to the combined sewer main in Washington Street. This combined sewer 

main continues north and connects to the City sewer main in 11th Avenue.  

Drainage Basin No. 2 – Natural Resources Building (NRB) 

The Natural Resources Building was constructed in the early 1990s. The site 

complied with the modern-day stormwater regulations under the current code at 

construction. A 12-inch pipe runs behind the edge of the sidewalk, south of 11th 

Avenue SE. This pipe collects flow from the area between the parking lot retaining 

wall and the street sidewalk. The pipe diverts south near the intersection of Adams 

Street SE and 11th Avenue SE and progressively increases from 8 to 15 inches in 

diameter. The pipe collects additional flow from the parking lot and then discharges 

to a below-grade detention vault beneath the Natural Resources Building.  

In the northeast corner of the parking lot, a 12-inch main collects and conveys 

surface flow to the southwest. This main also discharges to the below-grade 

detention vault. This main includes multiple joint offsets and sags. An improvement 

project is proposed to remove and replace this main. 

The detention vault receives additional flow from an underdrain system below some 

planter strips south of the Natural Resources Building. This 8-inch line runs from 

west to east. 
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A 24-inch main extends east from the detention vault. The flow is combined with the 

discharge from the parking lot plaza, and the combined surface water extends to the 

east and connects to the City’s system in Jefferson Street SE. 

Drainage Basin No. 3 – Parking Garage 

The plaza is the largest green space on East Capitol Campus. The plaza contains 

grass, plantings, and hardscaping. It is built on top of the East Plaza Garage, with a 

network of storm drainage piping hung under the garage lid. The parking garages are 

situated on both sides of 14th Avenue SE, west of the Transportation Building and 

OB2, north of the Employment Security Building, and south of the Highways 

Licenses Building. 

The lines are exposed along the ceiling of the parking structure. There is one 

discharge point from the parking garage. The main drainage line transverses the 

length of both garages, running from south to north. The main progressively 

increases in size from 4 to 12 inches within the garage. The main increases to a 

15-inch reinforced concrete pipe in front of OB2, where it picks up flow from a 

10-inch pipe south of the Highways Licenses Building, running from west to east. 

The main line increases to a 21-inch pipe prior to redirecting flow to the east, south 

of the Natural Resources Building (NRB). The main redirects to the north and 

increases to a 24-inch CMP east of the NRB. The flow combines with the discharge 

from the NRB prior to discharging to the City’s system beneath Jefferson Street SE. 

Drainage Basin No. 4 – Lawn East of Office Building 2 

The lawn east of OB2 slopes gently from west to east toward Jefferson Street. There 

are limited drainage systems in this area. Storm runoff drains to Jefferson Street as 

sheet flow or is collected by yard drains and then conveyed and discharged to the 

City storm main in Jefferson Street.  

Drainage Basin No. 5 – Office Building 2 

OB2 has a separate discharge to the City's system. A 12-inch line, east of OB2, 

collects flow from the perimeter drain lines and roof drains from the building. The 

12-inch line conveys the flow to the east, where it connects to the City’s storm main 

under Jefferson Street SE. 
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Drainage Basin No. 6 – Transportation Building 

The Transportation Building has a separate discharge to the City's system. A 

discharge pipe collects and conveys flow to the east. The line picks up perimeter 

drainage and floor drains from the building. The size and type of pipe was not 

identified in the provided documentation. The main discharges to the City’s storm 

main under Jefferson Street SE. 

Drainage Basin No. 7 – Employment Security Building 

The Employment Security Building has a separate discharge to the City's system. An 

8-inch concrete pipe collects flow from perimeter, gutter, and floor drainage. The 

main conveys the flow to the south, where it discharges to the City’s storm main 

within Maple Park Avenue SE and flows east to the storm main in Jefferson Street.  

Drainage Basin No. 8 – Parking Lot East of the Transportation Building 

The parking lot east of the Transportation Building and the lawn north of the parking 

lot slope gently from west to east toward Jefferson Street. There are limited drainage 

systems in the lawn and parking lot. Storm runoff drains to Jefferson as sheet flow or 

is collected by catch basins and conveyed and discharged to the City's storm main in 

Jefferson Street.  

Drainage Basin No. 9 – Lawns along Capitol Way 

The lawns along Capitol Way and the old IBM Building site are flat or slope slightly 

toward Capitol Way. Stormwater in this area is absorbed by the ground or drains to 

Capitol Way. 

A thorough video investigation was performed in 2014 for the stormwater systems in 

East Capitol Campus. The investigation categorized one pipe section as “High 

Priority”, four sections as “Moderate Priority”, and 41 sections as “Low Priority”.  

According to  Gray & Osborne's definition, the pipes in the “High Priority” category 

need to be repaired immediately or as soon as budget is available within 10 years. 

The pipes in the “Moderate Priority” category have minor to moderate issues and will 

likely remain in proper operation for 10 to 20 years. And those identified as “Low 

Priority” have minor or no issues and can be expected to function properly for more 

than 20 years. 
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In general, the drainage systems for East Capitol Campus are in satisfactory 

condition. The following identified problems need improvements: 

1. The 8-inch vitrified clay combined sewer main in Washington Street 

needs to be replaced. See the Sanitary Sewer System section for more 

information. 

2. The underground detention pipe outside the Highways Licenses Building 

is deformed and has a breach near the crown of the pipe, allowing soil to 

fall into the pipe. 

3. Just upstream of the detention structure for the Natural Resources 

Building, a section of drain pipe has sagged and accumulated sediment, 

reducing the pipe flow capacity. 

4. The 12-inch concrete stormwater discharge pipe from OB2 to Jefferson 

Street has separated joints and circumferential cracks. 

5. Several sections of pipe need cleaning.  

Electrical System  

General Overview 

The primary electrical system in Capitol Campus is owned and operated by the 

State. The system consists of a network of medium voltage (MV) vaults, feeders, 

duct banks (a group of conduits encased together), switches, transformers, and 

various other equipment. This infrastructure serves electricity to most of the 

buildings, parking garages, and site lighting throughout the campus. The primary 

electrical system is configured as a loop, such that any building or other service point 

can be back-fed by an alternate power source if needed through one or more circuit 

switching events. This system provides redundancy if one of the power sources 

needs to be taken down for maintenance, new construction, or other unexpected 

outages. Appendix A includes a map of the existing primary electrical system. 

Electrical service is provided by Puget Sound Energy (PSE) and originates from the 

PSE substation on the east side of the campus, near the Jefferson Building. At this 

substation, PSE provides 12.47KV electrical service through two step-down 

transformers and five three-phase circuit breakers. Two of these circuit breakers 
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serve the Jefferson Building (circuits 16 and 27), and the other three serve the 

remainder of the East and West Capitol Campus (circuits 17, 25, and 26). The 

Jefferson Building was constructed in 2011, and the primary electrical equipment 

serving it is relatively new. The primary electrical infrastructure in the remainder of 

Capitol Campus varies in age from brand new to more than 40 years old in some 

locations.  

Campus Power Capacity and Loading 

By assessing the maximum allowable ampacities in various locations, and comparing 

this information to recorded electrical load data obtained from PSE and the State, we 

can determine the present day loading of the system and estimate the integrity of the 

system under several outage scenarios. This assessment will provide a high-level 

conservative review of these scenarios using the available data. For a more in-depth 

study involving more switching scenarios, protective device settings, and detailed 

feeder-by-feeder assessment, a load flow analysis could be performed as part of a 

separate power study. A recommendation for a complete power study is discussed 

later in this report under the Long-Term Improvements section. 

Conductor Ampacity 

Throughout the campus primary electrical system, the MV conductors are the main 

limiting factor when determining total system capacity. The campus primary loop 

conductors will carry the bulk of the electrical load and these conductors vary in size 

between #2/0, #4/0, and 500KCM. In addition, there are smaller #2 conductors for 

some of the branch MV feeders that are not on the main loop. Each of these 

conductors has an allowable ampacity that is defined in the National Electrical Code 

(NEC) Table 310.60(C)(77) Detail 2. Table E1 summarizes these ampacities: 

Table E1. Allowable Ampacity Table (15kV, MV-105 cables) 

Conductor Size (AWG or kcmil) Allowable Ampacity (Amps) 

#2 130 

#2/0 185 

#4/0 240 

500 370 
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Electrical Loads 

Twelve-month utility bill data was obtained from PSE for October 2015 to October 

2016. With this data, we were able to determine the maximum peak demand load 

during the year, which was 340 amps during the month of October 2015. In addition, 

building-by-building monthly kilowatt-hour (kWh) power usage data was provided by 

DES staff. By assessing the distribution of kWh usage across campus, we can 

estimate the proportion of total peak demand load on each primary electrical circuit 

as follows: 

 

Table E2. Distribution of Electrical Loads on Campus Primary Circuits 

Primary Electrical Circuit 
Percent of Total  

Power Usage 
Estimated Peak 

Demand Load (Amps) 

Campus Loop Ckt 16 17% 57.8 

Campus Loop Ckt 17 23% 78.2 

Campus Loop Ckt 25 26% 88.4 

Campus Loop Ckt 26 17% 57.8 

Jefferson Building Ckt 17% 57.8 

 

Assessment of Campus Power Capacity 

By comparing the allowable ampacities of the campus primary conductors (Table E1) 

to the estimated electrical loads (Table E2), we can make a determination regarding 

the integrity of the system under various outage scenarios. For a worst-case 

ampacity estimate, we know that the minimum possible conductor size on the main 

primary loop is #2/0, which has an allowable ampacity of 185 amps. 

1. Normal Operating Conditions (SATISFACTORY):  Under normal 

operating conditions, the maximum estimated peak demand load on any 

given circuit is 88.4 amps (curcuit 25). This is much less than the worst-

case allowable ampacity of 185 amps, so we can infer that all campus 

primary circuits are operating well within their allowable ampacities under 

normal operating conditions. 
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2. Loss of One Campus Primary Circuit (SATISFACTORY):  Upon loss of 

one campus primary circuit, one of the remaining circuits would be 

required to carry the full electrical load of the lost circuit in addition to its 

own electrical load. Looking at Table E2, the worst-case circuit 

combination would be circuits 17 and 25, which would result in a total 

estimated peak demand load of 166.6 amps. This is less than the worst-

case allowable ampacity of 185 amps, so we can infer that the loss of any 

single campus primary circuit would most likely result in a stable system 

that is operating within its loading limits. 

3. Loss of Two Campus Primary Circuits (POSSIBLE FAILURE):  Upon 

the loss of two campus primary circuits, one of the remaining circuits 

would be required to carry the full electrical load of the lost circuits in 

addition to its own electrical load. Looking at Table E2, the worst-case 

circuit combination would be circuits 16, 17, and 25, which would result in 

a total estimated peak demand load of 224.4 amps. This is greater than 

the worst-case allowable ampacity of 185 amps; therefore, there will 

possibly be some circuit configurations that are not capable of operating 

within their loading limits under this scenario. 

4. Loss of Three Campus Primary Circuits (LIKELY FAILURE):  Upon 

the loss of three campus primary circuits, one of the remaining circuits 

would be required to carry the full electrical load of the lost circuits in 

addition to its own electrical load. Looking at Table E2, the worst case 

circuit combination would be circuits 16, 17, 25, and 26, which would 

result in a total estimated peak demand load of 282.2 amps. The only 

conductor size installed on campus that could operate under this loading 

is #500 kcmil. However, this conductor size is not installed throughout the 

campus primary loops. Most circuit configurations will likely fail under this 

scenario. 

Brief Discussion Regarding Arc Flash Labels 

As noted in the following sections, arc flash labels are not installed on most primary 

electrical equipment throughout the campus. These labels are required by the 

Occupational Safety and Health Administration (OSHA) and should be installed for 
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the safety of campus personnel. Arc flash labels indicate the incident energy level, 

required clearance boundaries, and recommended PPE (personal protective 

equipment) for maintenance personnel. Creation of arc flash labels requires a power 

study to be performed. As noted previously, a recommendation for a complete power 

study is discussed later in this report under the Long-Term Improvements section. 

An arc flash is a rapid release of energy due to an arcing fault in an electrical system. 

During an arc flash, the air between two conductive mediums at different potentials 

becomes the electrical conductor (typically between two hot conductors or between a 

hot conductor and a grounded conductor or equipment frame). Depending on the 

voltage level, the fault current magnitude, and the upstream protective device 

settings, the arcing fault can be explosive and life threatening. Arc flashes can be 

caused by break down of equipment insulation, corrosion, dust, dropped tools, 

improper maintenance, or a wide variety of other factors. 

West Capitol Campus 

West Capitol Campus is served by primary electrical circuits 17, 25, and 26. These 

circuits are distributed through a system of MV duct banks, which are intercepted by 

vaults and switches in various locations to distribute power to buildings. Each 

building has one or more step-down transformers used to provide low-voltage usable 

electricity for the local building.  

Site Infrastructure 

From visual inspection, the MV vaults, duct banks, feeders, and switches throughout 

the site appear to be in good condition. Switches within site vaults are submersible-

rated and relatively new (less than 15 years). According to past studies, the site’s 

primary conductors were replaced between 1990 and 1992, and these conductors 

appear to be in good condition.  

Several of the observed vaults have no locks and poor accessibility. These vaults 

could benefit from an upgrade to a lifting-type vault lid. Arc flash labels are not 

present on observed equipment. 
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General Administration (GA) Building 

The GA Building is served by primary circuit 17 from site vault ‘PR.’ The building has 

two primary electrical equipment rooms (south electrical room and north electrical 

room). The incoming MV feeders land at a Power Control, Inc., (PCI) 5-way MV 

switch located in the south electrical room. From there, the feeders continue to a 

1000KVA step-down transformer in the south electrical room and a second 1000KVA 

step-down transformer in the north electrical room for building power. Most of the 

primary equipment was installed between 1993 and 1997 and appears to be in good 

condition. 

A parallel feed from MV circuit 17 serves the GA Building. This parallel feed lands at 

a pair of interlocked switch terminals. Since both incoming feeders are from circuit 17 

and both originate from the same switch in vault ‘PR,’ the interlock serves no 

purpose. Both electrical rooms lack proper egress hardware and some of the 

electrical room doors swing inward, which could be a hazard for maintenance 

personnel. There are no arc flash labels on observed equipment. 

Greenhouse Building (Capitol Conservatory) 

The Greenhouse Building is served by primary circuit 25 from site vault ‘PW.’  The 

building has a single primary electrical equipment room. The incoming MV feeders 

land on a Joslyn SF6 load interrupter switch and then continue on to a 100KVA step-

down transformer in the same room for building power. The load interrupter switch 

was installed in 1993 and appears to be in need of service. The transformer has no 

manufacture date listed but appears to be relatively clean and in good condition.  

The single door to the equipment room lacks proper egress hardware. The room has 

cobwebs and visual signs of rodent presence and should be cleaned. The MV entry 

conduit lacks proper foaming/plugging to prevent water ingress to the room. There 

are no arc flash labels on observed equipment. 

Temple of Justice Building 

The Temple of Justice Building is served by primary circuit 25 from site vault ‘PP.’  

The building has a single primary electrical vault, located under the parking lot in 

front of the building. The incoming MV feeders land on a Vista 201 switch in the vault 
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and continue on to a 500KVA step-down transformer located in the same vault. This 

equipment was inaccessible for viewing, so the age and condition is unknown. 

Legislative Building 

The Legislative Building is served by primary circuit 25 from site vault ‘PL.’  The 

Legislative Building has an MV switch room and two primary electrical equipment 

rooms (east electrical room and west electrical room). The MV switch room contains 

a G&W 5-way MV switch and two additional Square D fused switches. The east and 

west electrical rooms each contain a 1000KVA transformer and various low voltage 

(LV) electrical equipment. The incoming MV feeder to the building lands on the 

5-way switch, and one path goes back out to vault ‘PL’ for continuation of the 

campus MV loop. One path goes to one of the fused switches and then continues to 

the 1000KVA transformer in the east electrical room. Another path goes to the other 

fused switch and continues to the 1000KVA step-down transformer in the west 

electrical room. The final switch path is a spare. The 5-way switch is dated 2004 and 

appears clean and in good condition. The transformers also appear to be in good 

working condition. 

The MV entry conduit lacks proper foaming/plugging to prevent water ingress to the 

MV switch room. Ground conductors appear slightly corroded. There are no arc flash 

labels on observed equipment. 

Insurance Building 

The Insurance Building is served by primary circuits 25 and 26 from site vault ‘PJX’ 

and ‘PJ,’ respectively. The building has a single primary electrical vault located to the 

east of the building. The incoming MV feeders land on a Vista 321 switch, which has 

a single protected feeder output to a 500KVA step-down transformer located within 

the same vault. This configuration allows for local selectivity of the serving primary 

circuit. We did not have physical access to the Insurance Building Vault, but based 

on photos provided by DES facility staff, the equipment appears to be in good 

working order. There are no arc flash labels on the equipment. 
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Newhouse Building 

The Newhouse Building is served by primary circuit 25 from site vault ‘PJX.’  The 

building has a primary switch room and a transformer room. The incoming MV feeder 

lands on a G&W SF6 load interrupter switch in the switch room and then continues 

on to a 300KVA transformer in the transformer room. The load interrupter is dated 

2009 and appears to be in good condition. The transformer looks fairly new and is in 

good condition. 

The MV cables entering the switch room from site vault ‘PJX’ are not foamed or 

plugged, and there is evidence of previous water ingress to the room. In addition, 

there are unused MV feeders hanging by a string in the same room. There are no arc 

flash labels on observed equipment. 

John O’Brien Building 

The John O’Brien Building is served by primary circuits 25 and 26 from site vault 

‘HH3.’  The building has a MV switch room and a separate MV transformer vault 

located to the south of the building. The incoming MV feeders land on a Vista 422 

switch in the switch room, and then the two protected switch outputs continue onto a 

112.5KVA transformer in the switch room and a 1500KVA transformer located in the 

MV transformer vault. The primary switch and transformers are dated 2009 and 

appear to be in good condition. 

Some of the MV cables entering the switch room do not appear to be foamed or 

plugged. The grounding system in the switch room shows signs of corrosion in 

places. There are no arc flash labels on observed equipment. 

Cherberg Building 

The Cherberg Building is served by primary circuits 25 and 26 from site vault ‘HH2.’  

The building has a MV switch room and a separate MV transformer room. The 

incoming feeders land on a Vista 431 (ckt 26) and a Vista 532 (ckt 25). Circuit 24 is 

an optional circuit for the building power, and the output paths continue onto the 

John O’Brien and Pritchard Buildings. From the Vista 532, the MV feeders continue 

onto a 1500KVA step-down transformer to supply building power. The transformer 

and switches are dated 2004 and appear to be in good condition. 
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The door to the transformer room lacks proper egress hardware. There are no arc 

flash labels on observed equipment. 

Pritchard Building 

The Pritchard Building is served by primary circuit 26 from the Cherberg Building 

Vista 431 switch. The building has a single primary electrical room. The incoming MV 

feeders land on a G&W load interrupter switch and then continue onto a 750KVA 

transformer through a surge arrester in the same room. The switch is dated 2009 

and appears to be in good condition. The transformer also appears in good 

condition.  

The door to the primary electrical room opens inwards, which is a safety hazard. 

There are no arc flash labels on observed equipment. 

East Capitol Campus 

East Capitol Campus is served by primary electrical circuits 16, 17, 25, and 26. 

These circuits are distributed by a system of MV duct banks, which are intercepted 

by vaults and switches in various locations in order to distribute power to buildings. 

Each building has one or more step-down transformers that are used to provide low-

voltage usable electricity for the local building.  

Site Infrastructure 

From visual inspection, the MV vaults, duct banks, feeders, and switches throughout 

the site appear to be in good condition. Switches within site vaults are submersible-

rated and relatively new (less than 15 years). According to past studies, the site’s 

primary conductors were replaced between 1990 and 1992, and these conductors 

appear to be in good condition.  

Several of the vaults have no locks and poor accessibility. These vaults could benefit 

from an upgrade to a lifting-type vault lid. Arc flash labels are not present on 

observed equipment. One of the voltage indicators on the Vista 330 at vault PABX 

was not working. 
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Natural Resources Building 

The Natural Resources Building is served by primary circuits 16 and 17. The building 

has a single primary electrical room that contains the MV transfer switch, three fused 

switches, and three 2000KVA transformers. The incoming primary feeders land on 

the transfer switch and then continue onto the three 2000KVA transformers through 

the fused switches. Most of the equipment is dated 1991 and appears to be in good 

condition today. 

The exit door from the electrical room lacks proper egress hardware. Arc flash labels 

are not present on observed equipment. 

Office Building 2 

OB2 is served by primary circuit 17 from site vault ‘PYA.’  The building has a small 

MV switch room and larger adjacent electrical room. The incoming feeders land on a 

Vista 523 switch and continue on to two 2500KVA step-down transformers in the 

electrical room. Two additional feeders continue on to site vault ‘PX’ as a part of the 

site primary loop. Primary circuit 16 feeders enter the building switch room and land 

on a Vista 422 switch and then continue on to site vault ‘PX’ as well. The Vista 

switches are dated 2008 and appear to be in good condition. The transformers are 

dated in the early 1990s and appear to be in good condition. 

The exit doors from the switch room and electrical room lack proper egress 

hardware. Arc flash labels are not present on observed equipment. 

Transportation Building 

The Transportation Building is served by primary circuits 25 and 26 from site vaults 

‘PB’ and ‘PZ,’ respectively. The building has two main electrical vaults (west vault 

and east vault). These vaults are electrically tied together through a 480V tie 

breaker. Both primary circuits initially enter the east vault, where circuit 26 lands on a 

fused interrupter switch and continues onto a 2000KVA step-down transformer in the 

same room. Circuit 25 continues onto the west vault, where it lands on a fused 

interrupter switch and continues onto another 2000KVA step-down transformer. Most 

of the equipment in both vaults is dated 2000 and appears to be in good condition.  

Arc flash labels are not present on observed equipment. 
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Employment Security Building 

The Employment Security Building is served by primary circuits 25 and 26 from site 

vault ‘PEX.’ The building has one primary electrical room. The incoming feeders land 

on a transfer switch and then continue onto a 2000KVA transformer through a 600A 

fused switch. The equipment is dated 1985 and appears to be in good condition. 

Arc flash labels are not present on observed equipment. 

Plaza Garage 

The Plaza Garage is served by primary circuit 16 from site vault ‘PG.’ The garage 

has one primary electrical room. The incoming feeders land on a MV air terminal 

cabinet and then continue onto a 1000KVA step-down transformer. Most of the 

equipment is dated between 1965 and 1985 and is in poor condition. This equipment 

should be considered for replacement soon. 

The electrical room seems to experience frequent water ingress and much of the 

equipment shows signs of water damage (rust). The air terminal is a single point of 

failure for the campus primary loop but contains no switching or protection device, 

which is a vulnerability for the integrity of the loop. Arc flash labels are not present on 

observed equipment. 

Chilled Water and Steam  

The Capitol Campus chilled water and steam systems consist of the Powerhouse 

facility and the distribution systems. The Powerhouse facility was completed in 1921, 

and the steam distribution system in West Capitol Campus was completed in the 

same era. The steam service was extended to East Capitol Campus in the 1970s. 

The chilled water system was added in the mid-1970s and serves West Capitol 

Campus only. The steam and chilled water from the Powerhouse are distributed over 

Capitol Campus through insulated pipes running in tunnels or direct-buried in ground. 

In East Capitol Campus, a portion of the pipes were hung under the central parking 

garage cover decks. 

Most of the existing buildings at Capitol Campus are serviced by the steam systems. 

These buildings include Pritchard, O’Brien, Cherberg, Legislative, Newhouse, 
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Insurance, Temple of Justice, GA, State Archives, Highways Licenses, OB2, and 

Employment Security. The Natural Resources Building is also served by steam 

during winter (through OB2). Chilled water serves all buildings except Newhouse at 

West Capitol Campus. Buildings at East Capitol Campus have their own stand-alone 

chilled water systems.  

In 2011, KMB Design Group conducted a steam tunnel mechanical investigation in 

the area of the 12th Avenue and Cherry Lane intersection. The investigation 

identified the following problems: 

1. The wood bench covering a tunnel exhaust fan is an attractive nuisance 

and not a suitable material for an exhaust vent cover. It should be 

removed. The exhaust fan should be relocated. 

2. The tunnel access manhole at the intersection of 12th Avenue and Cherry 

Lane is too small, and its cover is chained inside, creating a safety trap 

for emergency access. The report recommended the access manhole be 

enlarged and include an access hatch.  

Through a separate contract directly with DES, University Mechanical Contractors 

(UMC) performed investigations and studies on the steam and chilled water systems 

in 2015 and 2016. The study report focused on options for upgrading the entire 

system, including the Powerhouse, but provided little detail about the conditions of 

the distribution systems. Because the chilled water and steam systems are not in our 

contract, we did not assess the conditions of the existing systems. The coversheet 

and the table of content of the UMC Investment Grade Audit report is included in 

Appendix E for information. The full UMC report is not included in the appendix 

because the report is very large, and its focus is not on the steam and chilled water 

distribution system but on the Powerhouse facility, which is not totally relevant to this 

study scope.  
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PLANNING CRITERIA AND CONSIDERATIONS  

General  

As future redevelopment and utility improvement projects progress, it is 

recommended that a detailed option analysis be conducted to evaluate the 

improvement alternatives. During the design phase for each project, general 

consideration should be given to the following: 

 Impacts to Campus Operations. Project interruptions to the campus's daily 

operations should be minimal.  

 Current Code Compliance. Each improvement project should comply with 

City of Olympia municipal code and engineering requirements at the time the 

project is permitted and constructed. At Capitol Campus, there is no 

approved master plan that could potentially vest a project for an older code. 

 Permit and Regulatory Reviews. Impacts of permit processes and 

approvals from regulatory reviews and their associated timelines should be 

considered when preparing the project schedule. 

 Potential Environmental Impacts. Environmental impacts, such as 

wetlands, steep slopes, waterfronts, or other environmentally sensitive areas 

should be considered when planning and designing a project. 

 Constructability. Consideration should be given to the constructability of the 

project relative to surface and subsurface utility conflicts, existing site 

constraints, and compatibility with the existing system. This review should 

also include factors such as construction techniques and complexities, 

availability of construction materials, and other contributing factors. 

 Vehicle and Pedestrian Traffic. Due to the locations of the redevelopment 

projects, vehicle and pedestrian control will be required to ensure public 

safety and facilitate construction activities. Traffic control and signage should 

be considered as part of the project costs. 
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 Capital Costs. Consideration should be given to the project cost of the 

alternative, including construction cost, contingencies, engineering, and other 

associated costs. 

 Life Cycle Costs. Consideration should be given to the life cycle costs 

associated with alternatives, including the capital, operation, and 

maintenance costs. 

More-specific criteria associated with each individual utility system are included in 

the sections below.  

Sanitary Sewer System  

For sanitary sewer system improvements, the following should be considered in 

addition to the general items above:  

 Combined Sewer Separation. Ten of the 48 acres of West Capitol Campus 

are served by a combined storm and sanitary sewer system. See Figure 7 in 

Appendix A. When possible, a project should separate the combined sewer 

system.  

 Construction Sequence and Schedule. Some sanitary sewer mains in 

Capitol Campus serve several office buildings. Shutting down a sewer main 

will greatly affect campus operations. Construction sequence, method, and 

schedule should be considered to avoid or minimize impacts to campus 

operations. 

Domestic Water System  

 Design Standards. The state-owned West Capitol Campus distribution water 

system improvements should be designed in accordance with the WSDOH 

Water System Design Manual, City of Olympia water system design 

standards and fire code requirements.  

 Fire Flow Requirements. Fire flow and associated requirements should be 

established and reviewed by the City of Olympia Fire Marshal.  
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Irrigation Water Main System  

The following additional considerations should be given for irrigation water main 

system improvements:  

 Reclaimed Water Option. The LOTT Clean Water Alliance may extend 

reclaimed water to Capitol Campus in the future for irrigation use. This should 

be included for consideration in major improvement projects.  

 Dedicated Irrigation System. Capitol Campus has a dedicated irrigation 

main system in West Capitol Campus, separate from the fire protection and 

domestic water system. Future projects should not interconnect these two 

water systems. 

Storm Drainage System  

For drainage improvements and stormwater management, the following shall be 

considered in addition to the general items above:   

 Combined Sewer Separation. Ten of the 48 acres of West Capitol Campus 

are serviced by a combined storm and sanitary sewer systems. When 

possible, a project should separate the combined sewer system.  

 Low Impact Development (LID) Compliance. The majority of West Capitol 

Campus drains directly to Capitol Lake and is exempted for flow control 

requirements (detention) in accordance with current City of Olympia code. 

Because of this, LID is exempted for most parts of West Capitol Campus, 

although DES considers LID as a part of stromwater management and 

incorporates it as appropriate.  

 Bluff Protection. The stability of the steep hillside along the west edge of the 

site is critical to Capitol Campus. A project should avoid introducing surface 

or underground water to the steep hillside and the adjacent uplands that 

could jeopardize the stability of the slope. When considering open ponds or 

cells and infiltration for stormwater management, the project designer should 

consult with a geotechnical engineer and review past hillside study reports.  
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Electrical System  

For primary electrical system improvements, the following should be considered in 

addition to the general items mentioned above:  

 Current Code Compliance. Each improvement project should comply with 

the latest release of the National Electrical Code. 

 Common-mode Failure Points. As modifications are made to the campus 

primary electrical system, every effort should be made to avoid common-

mode failure points. This includes not grouping together more than two 

separate primary circuits in any given room, vault, duct bank, or other space 

in which, if damaged, could cause partial or total failure of the campus 

primary system. 

 Safe Egress from MV Equipment. New vaults, electrical rooms, or other 

spaces that contain MV electrical equipment should have appropriate means-

of-egress and not create unsafe or confined spaces for maintenance 

personnel. This includes appropriate egress hardware and swing direction on 

electrical room doors as well as full-size lifting lids on vaults. 

 Ease of Maintenance. New buildings or other MV service points should have 

a means of disconnection, such that the MV equipment can be isolated from 

the campus primary electrical system without impacting the operation of the 

system, and without requiring multiple switching operations at different 

geographical locations. 

Historic Plans and Coordination  

Master-planning-level projects completed in the last several years include:  

1. 2009 West Capitol Campus Historic Landscape Preservation Master Plan 

2. 2006 Master Plan for the Capitol of the State of Washington (Being 

updated in 2017) 

3. 2015 West Capitol Campus Drainage Master Plan  
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4. 2016 Powerhouse/Steam System Conversion (Investment Grade Audit –

Combined Heat and Power Project by University Mechanical 

Contractors). 

5. 2017 State Capitol Development Study 

These master plans, particularly 1, 2, 3, and 5, have been coordinated to some 

degree. The proposed improvement conceptual designs to be discussed later have 

been coordinated with these master plans. Future utility improvement projects, if not 

listed in these reports, shall be coordinated with these master plans. DES’s ultimate 

goal is that these master plans, including the Capitol Campus Utility Renewal Plan, 

and future master-level plans, can be easily integrated to create a comprehensive 

Capitol Campus master plan.  

 

  



 

Washington State Department of Enterprise Services 52 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

 



 

Washington State Department of Enterprise Services 53 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

PROPOSED IMPROVEMENTS 

General Overview  

Construction of the Capitol Campus utility systems occurred over several decades. 

Many of the utilities have served well beyond their design life, with some original 

systems installed during the campus’s construction in the early 1900s still in service. 

While many improvements have been completed, the service condition varies from 

system to system. Some continue to operate at a level of effectiveness, while others 

need immediate improvement or replacement.  

Based on site observations, DES staff input, reviews of record documents 

(investigation and study reports and record drawings), and analysis results, a list of 

improvement projects have been identified and prioritized. When developing and 

prioritizing the improvement projects, future developments planned for Capitol 

Campus are also included in considerations. The conceptual designs are 

coordinated with the other available campus master plans.  

This section of the report describes the necessary improvements for the next 10 

years and some long-term improvement suggestions. An improvement project table 

is presented first as a summary and overview of the necessary utility improvements 

for the next 10 years. A more-detailed explanation of these necessary improvements 

follows the project table. The detailed explanation is organized by utility systems. 

Finally, the long-term improvements, also organized by utility systems, conclude this 

section of proposed improvements.  

Improvements for the next 10 Years 

Overview  

The proposed improvements discussed in this section are the necessary 

improvements with high priority.  

An improvement project list for the next 10 years is provided in the Utility 

Improvement Projects Table for 2017 through 2027. Conceptual designs for some of 

these projects are included in Appendix C, and the opinions of probable construction 
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costs for these improvement projects are included in Appendix D. The locations of 

these improvement projects on Capitol Campus are shown on figures included in 

Appendix B. More details about these projects are discussed in the following 

sections. 

The utility improvement projects will have impacts beyond just the utility systems. 

Utility improvements could prompt the need to bring stormwater management up-to-

date with the current code within the project areas. In some cases, an entire street 

segment will need to be repaved as the result of replacement of several utility 

systems. Reconstruction of these vital utility systems will often damage street 

pavement beyond what regular patching can restore. Additionally, landscape 

restorations are necessary. The full cost of the utility improvement, including street 

restoration or repaving, is included in the project estimate. The estimated project 

costs also include tax and soft costs such as consultant fee, permit fee, and project 

support.  

Improvement Projects Table for 2017 through 2027  

The improvement project table summarizes and prioritizes the proposed utility 

projects and their estimated costs. Generally, those utility projects with the higher 

risk priority are included in the more near-term budget biennium. However, many 

listed projects are more urgent than their planned implementation. Fiscal reality 

indicates that even critical improvements must be phased over time. This plan is 

presented as a balance between what must be done and the funding that can be 

reasonably expected. 
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Table 3. Improvement Projects Table for 2017 through 2027 

2017 – 2019 BIENIUM PROJECT SCOPE & DESCRIPTION 
 ESTIMATED 

TOTAL COST 

Plaza Electrical Room Upgrades 

 Replace primary electrical switches, distribution switch gear, 

transformer, primary conductors, and outdated 480V and 208V 

electrical panels in Plaza Parking Garage electrical room. This 

equipment is either broken, undersized, or obsolete.  

 Address electrical room drainage issues. Place new equipment on 

pads or raise off floor to avoid frequent water intrusion.  

$2,019,000  

 

12th Avenue Sewer Main Reroute   

 Construct new sanitary sewer extending eastward from 12th and 

Cherry Lane intersection to North Diagonal to address crushed and 

broken sanitary sewer from several West Campus buildings by 

diverting effluent away from unstable hillside areas to other intact 

conveyance systems.  

 Replace Temple of Justice services by connecting to existing 8" main 

on 12th Avenue.  

 Replace constricted exit of steam tunnel system at 12th and Cherry 

Lane. The current 24" manhole opening is too small, resulting in a 

dead-end trap in the event of steam pipe rupture. 

$283,900  

Sewer Service Replacement at Insurance Building   

 Replace broken sanitary sewer line serving Insurance Building. 

Unless this service line is replaced, it will continue to degrade and 

result in sewer leakage outside the building. 

$72,500  

South Diagonal Storm Drain  

 Replace crushed 15" corrugated plastic stormwater conveyance pipe 

on the South Diagonal and across the WW I Memorial circle with an 

18" diameter main. The existing pipe has deformed, resulting in 

broken joints and eventual total failure.   

$740,500  
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 Provide stormwater treatment for run off from some parts of the 

South Diagonal as planned in the West Capitol Campus Drainage 

Master Plan. 

 The project also provides an opportunity to implement the Historic 

Landscaping Preservation Master Plan within project limits.  

Irrigation Main Replacement near 14th Avenue and Capitol Way   

 Replace a section of the main and provide surface restoration 

resulting from irrigation line break within grass area east of Capitol 

Way (directly across from Tivoli Fountain).  

$152,700  

Irrigation Main Replacement near Jefferson and Maple Park 
Avenue   

 Replace section of main and provide surface restoration resulting 

from irrigation line break within the general area of the parking lot 

east of the WSDOT Building.  

$320,900  

New Fire Hydrant at Governor's Mansion   

 Extend a new 8" water main from Pleasant Lane to the Governor's 

Mansion for fire protection.  

 Install a fire hydrant. Currently, there is no fire hydrant inside the 

Governor's Mansion area. It is a safety issue.  

$132,100  

Removal of Unused Electrical Cable at Newhouse  

 Remove or provide proper terminations for incoming primary 

electrical cables labeled to be from vault 'PJ' in the Newhouse 

Building electrical room. Presently, these cables are unused and are 

hanging by a rope. 

$26,500  

Primary Electrical Cable Labeling and Ground Check    

 Provide consistent labeling for primary electrical system cables 

throughout Campus.   

 Verify solid ground connections to all primary electrical system 

equipment.  

$171,800  
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 Replace split bolt ground connections with compression type 

connections throughout. 

 Conduct arc flash testing. 

Electrical Room Egress Hardware    

 Provide crash bars and out-swinging doors for proper egress for 

electrical vaults and rooms throughout Campus. 

$658,400  

Primary Electrical Vault HH3 Improvements  

 Provide drainage from vault to nearby catch basin located southeast 

of O'Brien Building. Vault is frequently filled with water; a drainage 

system would extend the life expectancy of the primary electrical 

system cables and simplify regular maintenance and testing.  

 Remove adjacent unlabeled handhole next to vault. This unlabeled 

handhole does not appear to be needed and does not have a lock. 

The lid is designed poorly and could easily fall in and damage the MV 

cables if accessed. 

$273,000  

New Water Main in 15th Avenue SW   

 Install new 12" water main in 15th Avenue from Capitol Way to Water 

Street. The new water supply main will strengthen the fire flow to the 

West Campus water system. Installation of the new water main is 

also needed for providing fire protection flow for future developments 

along the south edge of the West Campus. 

$747,900  

Sid Snyder Way Bioretention   

 Raise the largest bioretention cell berms on the north and east.  

 Verify overflow structure elevation.  

 Original earth berm has settled and is lower than the design 

elevation. Water in bioretention cell could overflow to adjacent 

sidewalks in major storm events.  

$8,400  

Total of Biennium 2017 – 2019 $5,607,600 
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2019 – 2021 BIENIUM PROJECT SCOPE AND DESCRIPTION 
 ESTIMATED 

TOTAL COST 

Study of Water System in West Capitol Campus  

 Study and analyze the system to identify causes of fire flow problem. 

The existing system cannot deliver required fire flow to the 

Legislative Building area according to available flow test data.  

 Provide improvement recommendations. 

$75,000 

South Capitol Building Parking Lot  

 Reconstruct utilities underlying the parking lot south of Legislative 

Building and north lawns of Cherberg and O’Brien Buildings. This 

work will address failing stormwater systems, clay sanitary sewer 

lines, and water and irrigation mains (circa 1920); a segment of the 

steam tunnel with significant water intrusion; and other utilities.  

 Remove vertical bends from sanitary sewer below steam tunnel 

southwest of Legislative Building. 

 Improve drainage and provide water quality treatment for storm runoff.  

 Reconstruct parking lot pavement and lighting.  

 Provide opportunity to implement the Historic Landscaping 

Preservation Master Plan. 

$2,876,100  

Washington Street Drainage and Utility Improvements  

 Reconstruct utilities in Washington Street on East Campus between 

11th Avenue and Highway License Building and in the plaza lying 

north of Highway License Building to address failing combined sewer 

lines, which are sending septic sewage to the ground and 

undermining the road's structural integrity.  

 Repair breached 36" corrugated steel storm line that is carrying soil 

away from plaza area. 

 Separate storm drainage from combined sewer main.  

 Replace aged water main.  

$1,550,700  
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  Reconstruct broken sidewalks. 

Old Capitol Building Fuel Tank Removal  

 Remove 40-year-old underground fuel tank, which is at the end of its 

useful life and is no longer needed. 

  Repave concrete loading areas. 

$124,200  

Replacement of Insurance Building Foundation & Roof Drains  

 Repair and replace foundation drains and roof drains. The foundation 

drains are filled with debris and no longer convey water away. 

Similarly, breaks in roof drain lines load moisture into the ground near 

the foundation.  

 Implement the Historic Landscaping Preservation Master Plan while 

restoring disturbed areas. 

$438,600  

Total of Biennium 2019 – 2021  $5,064,600  

2021 – 2023 BIENIUM PROJECT SCOPE & DESCRIPTION 
 ESTIMATED 

TOTAL COST 

West Campus Irrigation System Replacement   

 Replace West Campus cast iron irrigation mains (circa 1920), which 

have become brittle and have served well beyond their design life. 

$3,721,500  

Sewer Service Replacement at Cherberg Building  

 Replace failing sanitary sewer service to Cherberg building. Failure of 

this line will result in loss of sanitary sewer service to this building. 

$65,500  

New Water Loop around O'Brien Building  

 Install new 12" water main from Water Street through 15th Avenue 

and around O'Brien building to strengthen fire flow to West Campus.  

$771,700  

New Water Main and Service to Powerhouse  

 Install fire hydrant and new 8" water main from 16" City main in 

Powerhouse Road to powerhouse for fire flow. Branch 4" main from 

$697,500  



 

Washington State Department of Enterprise Services 60 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

new 8" main to power plant for steam/chilled water refilling.  

 Retire and abandon existing 4" steel main in utility tunnel. Currently 

there is no water available for fire protection at powerhouse area, and 

existing 4" steel pipe in tunnel is aged and experiences leakage. 

General Administration Building Primary Circuit Selectivity   

 Provide primary electrical circuit selectivity similar to other critical 

buildings throughout Campus. 

$386,000  

Replacement of Sewer Main from Powerhouse   

 Replace failing steel sewer force main from powerhouse pump 

station to parking lot on top of hill; the line has reached its service life. 

$163,800  

Powerhouse MV Cable Modifications  

 Revise MV cable installation in two places; the existing cable is 

unsafe and needs to be revised. 

$76,000  

Total of Biennium 2021 – 2023  $5,882,000  

2023 – 2025 BIENIUM PROJECT SCOPE & DESCRIPTION 
 ESTIMATED 
TOTAL COST 

Replacement of Failed Storm Line at Office Building 2 (OB2)  

 Replace 12" storm main east of OB2 within the lawn area. The main 

extends from MH-O22-01 to CB-O23-01. The existing pipe has a 

separated joint and shows signs of an infiltration problem. 

$68,000  

East Campus Irrigation System Update  

 Repair and replace failed East Campus irrigation dripline system 

(circa 1970). Modern drip systems address failings of vintage 

integrated drip valves, which clog easily and do not allow water flow. 

$2,001,100  

Mapping and Improvement of Existing Fiber Network  

 Inventory and map fiber optic system. Campus network is unmapped, 
largely unknown, and generally unmanaged. State fiber network 
shares conduit with private service providers without documentation.  

$2,650,000  
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 Identify routing, design, and construction of additional link between 
East and West Campuses.  

 Install a redundant fiber leg to create West Campus fiber loop. 

Replacement of Damaged Storm Line at Natural Resource 
Building  

 Replace 12" PVC storm main in parking lot northeast of Natural 

Resource Building, extending from the detention tank to CB-L23-01. 

There are multiple joint offsets and sags within this section of main.  

$84,900  

Legislative Building Primary Circuit Selectivity 

 Provide primary electrical circuit selectivity similar to other critical 

buildings on Campus, which will also remove a single source of 

failure for primary Circuit 25 within the building and allow for isolation 

of its electrical equipment with a single switching event. 

$430,300  

Total of Biennium 2023 – 2025  $5,234,300  

2025 – 2027 BIENIUM PROJECT SCOPE & DESCRIPTION 
 ESTIMATED 

TOTAL COST 

Cherry Lane Drainage and Utility Improvements  

 Replace and repair water, stormwater, and other utilities in Cherry 

Lane between Sid Snyder Way and 12th Avenue. This area holds a 

density of utilities, including some of the Campus's oldest. Periodic 

repairs have been performed, but continuing incidents of failure can 

be expected. It is far more cost effective to perform wholesale 

replacement and upgrade than to make piece-meal repairs.  

 Bring stormwater management to current code requirements. 

 Implement Historic Landscaping Preservation Master Plan. 

$3,538,900  

Upgrade Electrical Vault Lids  

 Campus-wide replacement of electrical vault lids to convert from 

manholes to lifting lids and bring utility access into compliance with 

current standards. Improved access to electrical vaults will 

$616,600  
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significantly improve safety and reduce cost of future service and 

repair. All new vault lids should have labels welded on. 
 

Water Meter Replacements  

 Replace and upgrade existing water meters at West Capitol Campus. 

Many of the existing meters are old and not equipped with a remote 

radio reading system. 

$2,232,300  

Total of Biennium 2025 – 2027  $6,387,800  
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Sanitary Sewer  

General Overview 

The sanitary sewer systems at Capitol Campus are owned and operated by the 

State. Over the years, the original sewer systems have been periodically repaired 

and improved, and some sanitary sewer systems constructed with the original capitol 

campus in the early 1920s are still in service. These systems, including mains and 

side sewers, have served well beyond their design life, and even some repairs and 

improvements have become aged and outdated. To continue to service the Capitol 

and support future developments, continual improvements to the sewer systems are 

needed. The following section discusses the projects that have been identified as 

improvements with high priority in the next 10 years.  

Proposed Improvements 

12th Avenue Sewer Main Reroute 

This improvement project will construct a new sanitary sewer main extending from 

the intersection of 12th Avenue and Cherry Lane eastward to the North Diagonal. 

The project will also reconnect the side sewers servicing the Temple of Justice to an 

existing sewer main on 12th Avenue, replace the steam tunnel exit manhole, and 

remove the wood bench cover over the tunnel exhaust fan at 12th Avenue and 

Cherry Lane. After construction of the new sewer main, the existing sewer main from 

12th Avenue and Cherry Lane to 11th Avenue will be disconnected and abandoned.  

The existing sewer main to be rerouted runs under Water Street, with a section going 

under the Conservatory Building. Past investigations show that the sewer main is 

crushed and broken. In addition, the steep hillside adjacent to the Conservatory and 

Water Street is unstable and sliding slowly downhill. The unstable hillside endangers 

the existing sewer main that services several buildings on campus, including O’Brien, 

the Governor’s Mansion, part of the Legislative Building, and the Temple of Justice. If 

this main is broken, water would be introduced to the unstable hillside and worsen 

the situation. Rerouting this broken sewer main will help the stability of the steep 

hillside and ensure continued services to the affected buildings.  
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The existing steam tunnel exit at the 12th Avenue and Cherry Lane intersection is 

too small, with only a 24-inch manhole. In an emergency, such as a steam pipe 

rupture, it could become a dead-end trap for people trying to escape the tunnel. 

Rerouting the sewer main will direct sanitary sewer flow from the entire West Capitol 

Campus to the City of Olympia's main in Capitol Way. Given the size of West Capitol 

Campus, the 10-inch sewer main inside the campus limit should have satisfactory 

capacity. During coordination meetings between the City and the consultant team for 

this project, the City expressed concern that directing more sewer flows to the 

combined sewer main in Capitol Way will worsen existing capacity problems (see 

meeting notes in Appendix F). Early in the design phase of this particular project, 

pre-application or coordination meeting should be held between the City of Olympia 

and DES to discuss and clarify this issue.  

The Water Street improvement project and the Sid Snyder Way project have directed 

some drainage area away from this combined sewer main by separating the storm 

and sewer within the project areas. The 1063 Block project has also eliminated some 

combined sewer tributary areas. A future project in the Pritchard Building parking lot 

will eliminate more combined sewer tributary. An inventory of flow changes for the 

10-inch sewer main would evaluate the new conditions and alleviate concerns.  

This project’s overall importance and potential safety issues identifies it as an 

improvement with very high priority and places it in the 2017-2019 budget biennium.  

Sewer Service Replacement at Insurance Building 

This project would replace the side sewer serving the Insurance Building. To avoid 

disturbing the South Diagonal and reduce project costs, the service line would be 

installed parallel to South Diagonal in the lawn area south of the street and connect 

to the existing sewer main. 

The side sewer was constructed at the same time as the Insurance Building and has 

never been replaced. Past investigations and studies identified this side sewer as 

“Moderate Risk” or “Moderate Priority”, which means no immediate repair is required. 

But DES staff have reported that the sewer service line is broken.  

Sewer leakage is an environmental hazard, contaminating soils and groundwater 

around the leakage area. This project is identified as an improvement with very high 

priority and listed in the 2017-2019 budget biennium.  
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Sewer Service Replacement at Cherberg Building 

This project would replace the failing side sewer serving the Cherberg Building and 

restore disturbed surface and landscaping. The 2009 Parametrix investigation report 

identified this sewer service line as “High Risk”. “High Risk” in Parametrix’s definition 

is that the sewer line serves directly the executive, legislative, and judicial buildings 

and presents health or safety issues. 

This project is identified as an improvement with high priority and listed in the 2021-

2023 budget biennium. 

Replace Sewer Force Main from Powerhouse 

This project would replace the sewer force main from the Powerhouse to the 

manhole on top of the steep hillside. A sewer force main is a sewer line that conveys 

sewage not by gravity force but by pressure difference created by a machine, in this 

case by a pump. This galvanized steel main, buried in-ground, has reached its 

service lifetime. The improvement concept is to replace this force main with a same-

size (2.5 inches in diameter) line consisting of HDPE pipe and ductile iron pipe.  

The steep hillside is unstable. To avoid trenching through the hillside for utility 

installation, the improvement concept is to direct-bury a section each of HDPE pipe 

at the toe and on the top of the hillside and connect the two HDPE sections with a 

ductile iron pipe, according to Powerhouse Road Utility Relocation – draft, dated 

2015, by Gray & Osborne, Inc. The ductile iron pipe will be insulated and anchored to 

the top of the existing steam tunnel.  

The necessity of the force main replacement depends on the fate and future of the 

Powerhouse. If a new central plant will be built in the near future on East Capitol 

Campus (as recommended by the 2016 steam system study report by University 

Mechanical Contractors), replacement of the sewer force main would not be 

necessary. For this reason, this project is listed in the 2021-2023 budget biennium. 

By then, the decision on the Powerhouse's future should have been made.  

Domestic Water System  

General Overview 

The water distribution systems at Capitol Campus and the City of Olympia water 

systems are integrated and work together to provide both potable water supply and 
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fire protection water supply to the Capitol Campus. The City’s proposed 16-inch 

water main capital improvement  project (CIP), TD-13, will help improve water 

system reliability, such as while the Stevens Field standpipe reservoir is being 

cleaned or repainted.  

While the City's system has the capability of providing 4,000 gpm at 20 psi residual 

pressure to either of the two metering points between the two systems, the water 

distribution system in West Capitol Campus appears to have inadequately sized 

pipes and insufficiently configured fire loops to convey this required 4,000 gpm to the 

highest-demand buildings, including the Temple of Justice, the Legislative Building, 

and the Cherberg and O’Brien Buildings. This conclusion is based on the fire flow 

tests conducted in 2012. The fire demands and fire flows in these historic buildings 

may be the highest fire flows in Thurston County and will require a large response 

from fire crews for any significant fire.  

The West Capitol Campus’s existing 10-inch water main in Cherry Lane and Sid 

Snyder Way is the largest water main in the State's system and distributes water to 

all of the other water main loops and fire hydrants. However, this 10-inch water main 

is inadequate to distribute the required 4,000 gpm flow to the fire hydrants at the City 

of Olympia Fire Code required 20 psi residual pressure. Improvements to the West 

Capitol Campus water distribution system are needed.  

System improvements should be developed to ensure:  

1. 4,000 gpm fire flow is available from the West Capitol Campus water 

system at a minimum residual pressure of 20 psi. 

2. The peak 4,000 gpm fire flow to the high fire flow buildings should be 

available even when:  

a. Any one fire hydrant is out of service due to maintenance.  

b. Any one fire hydrant access is blocked due to traffic, crowds, or 

protests. 

c. Any key City of Olympia water master meter is out of service due to 

maintenance, repair, replacement, or vandalism. 
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d. Any key water main, including the 10-inch Cherry Lane water main, is 

out of service due to leaking, repairs, earthquake damage, or 

landslides.  

Proposed water system improvements can be configured, where possible, to both 

upgrade and strengthen the existing distribution water system and provide water 

supply and fire protection to any new buildings added to Capitol Campus. The water 

system improvement projects discussed in the next section are recommended for 

increasing fire flow to the core area of West Capitol Campus. The projects include 

installing a new water main in 15th Avenue, a new water main loop around the 

O’Brien Building, a new water main in the South Capitol Building parking lot, and the 

proposed new water main in Cherry Lane. These improvement recommendation are 

based on engineering experience and site observation. No quantitative system 

analysis such as computer modeling was performed. For a better understanding of 

performance of the existing system and necessary improvements, a system-wide 

study and analysis will need to be performed.  

Water mains in East Capitol Campus are owned and operate by the City of Olympia. 

Improvements of these water mains are the responsibility of the City.  

Proposed Improvements 

Study of Water System in West Capitol Campus 

The 2012 flow tests indicated that the available fire flow in West Capitol Campus is 

significantly lower than the required fire flow that the Fire Marshal estimated. Due to 

budget constraints, capacity analysis of the water system in West Capitol Campus 

was not performed as part of this Capitol Campus Utility Renewal Plan project. 

Improvement recommendations provided in this project are based on limited 

available records, observation, preliminary estimates, and work experience. A 

system analysis and computer modeling are needed to confirm improvements 

required to deliver the 4,000 gpm fire flow to the Legislative Building area.  

This is a project with very high priority and should be completed as soon as funding 

is available. However, given the fiscal reality and the funding that can be reasonably 

expected, this project is listed in the 2019-2021 budget biennium.  
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New Fire Hydrant at Governor’s Mansion 

This project will extend an 8-inch water main from Pleasant Lane into the Governor’s 

Mansion grounds and install a fire hydrant. Currently, there is no fire hydrant inside 

the Governor’s Mansion security fence. It could be a safety problem in a fire 

emergency.  

Because of the potential safety issue, this project is identified as an improvement 

with very high priority and listed in the 2017-2019 budget biennium.  

New Water Main in 15th Avenue SW 

The project will install a new 12-inch DI water main from Capitol Way to Water Street 

and connect to the existing 8-inch water main serving the Pritchard Building. This 

new water main will provide a third connection and metering point for the West 

Capitol Campus distribution water mains to the City of Olympia's system. It will 

increase fire flow to the core area of the campus and provide a backup connection in 

the event that other connections are out of service due to repairs, servicing, or 

damage. Three new fire hydrants are proposed, with a new master metering point at 

Water Street and 15th Avenue.  

Construction of this water main should be coordinated with future developments in 

the Newhouse Building and the Pritchard parking lot area. These new developments 

will need the new main.  

This project is identified as an improvement with very high priority and listed in the 

2017-2019 budget biennium.  

New Water Loop around O’Brien Building 

This project will construct a 12-inch fire water main around the west side of the 

O’Brien Building. The new main will connect to the existing 8-inch water main in the 

utility tunnel near the Governor’s Mansion and the proposed new 12-inch water main 

in the south Capitol Building parking lot project. On the other end, the new water 

main will extend east to the intersection of Water Street and 15th Avenue and 

connect to the existing 8-inch main and the 12-inch main to be installed in the New 

Water Main in 15th Avenue project discussed above. The project will increase fire 

flow to the Legislative Building area. 

This project is identified as an improvement with very high priority and listed in the 

2021-2023 budget biennium.  
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New Water Main and Service to Powerhouse 

This project will replace the existing 4-inch steel service pipe that runs in the existing 

steam tunnel with a new domestic and fire protection piping system connected to the 

City of Olympia's water main. The new water main will connect to the City’s existing 

16-inch water main along the existing railroad track in Powerhouse Road. The new 

8-inch main will cross under the railroad track and extend to the Powerhouse. A new 

fire hydrant and a 4-inch service line with a new meter will branch out from the new 

main. Cross connection valves will be required on the service line. 

This improvement may not be needed if a new Powerhouse is planned to be 

constructed at a different location. 

This project is identified as an improvement with very high priority and listed in the 

2021-2023 budget biennium.  

Water Meter Replacement 

Replace all the existing building meters and add new metered connections to all 

taps, irrigation connections, and fire sprinkler connection bypass/leak detection 

meters connected to the existing West Capitol Campus water distribution system. 

Each building's domestic connection will be metered, using a new water revenue 

meter with remote reading capability. Provide remote radio reading “automated 

Meter Reading Systems” or AMR for “real time monitoring” of water consumption. 

Provide for monitoring of the City of Olympia's master meters with the AMR systems 

for overall water loss analysis. Add cross connection devices and valves on irrigation 

connections as required.  

This project is identified as an improvement with high priority and listed in the 2025-

2027 budget biennium.  

Irrigation Water System  

General Overview 

The irrigation water main systems at West Capitol Campus consist mainly of cast 

iron pipes constructed with the campus construction in 1920s. These irrigation mains 

have been in service well beyond their design lifetime. Investigation and assessment 

conducted in 2009 categorized the irrigation system over the entire West Capitol 
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Campus as “High Risk” because of its age and pipe material. The investigation 

recommended the entire system be replaced.  

The irrigation systems in East Capitol Campus are relatively “new”, but conditions 

are generally unknown. The systems appear to be functioning satisfactorily 

according to the campus grounds operation staff, although there are two identified 

broken pipes. Further investigation and study on the irrigation systems in East 

Capitol Campus is required. The irrigation systems should be mapped, with 

information collected for connection points, controls, pipe size, pipe material, year 

installed, and zoning, and an investigation and study of the system conditions  

performed.  

Reclaimed Water Opportunities 

The LOTT Clean Water Alliance has planned to extend reclaimed water to the 

Capitol Campus. The LOTT’s Budd Inlet Treatment Plant has the capacity to produce 

approximately 1.5 million gallons per day of Class A reclaimed water. The reclaimed 

water is currently used at the treatment facility and for landscape irrigation at the Port 

of Olympia, Marathon Park, Tumwater Valley Golf Course, and around Heritage 

Park. There is extra capacity, and LOTT wants to maximize the use of reclaimed 

water. The nearby Capitol Campus is a good candidate for reclaimed water usage for 

irrigation. 

A feasibility study and routing analysis was conducted in 2015. The study estimated 

irrigation water usage at the campus and evaluated three different options to extend 

reclaimed water to Capitol Campus from LOTT's main in the Heritage Park area. 

One option is to install a pump station near the Powerhouse and pump water up the 

steep hillside to West Capitol Campus. The reclaimed water main line is then 

extended to East Capitol Campus along Capitol Way and Maple Park Avenue and 

terminated near the Transportation Building. The other two options will pump 

reclaimed water from the intersection of 7th Avenue and Columbia Street to West 

Capitol Campus but through different routes, one through Columbia Street another 

through Capitol Way. Once the reclaimed water reaches West Capitol Campus, it will 

follow the same route as in the first option to East Capitol Campus.  

The potential reclaimed water extension provides opportunity as well as challenge to 

the irrigation systems in Capitol Campus. It is an opportunity for potable water 
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conservation. DES has to restrict irrigation water usage at Capitol Campus from time 

to time, especially during drought seasons. The challenge is that the existing 

irrigation system in Capitol Campus is not ready for the reclaimed water conversion. 

For West Capitol Campus, the irrigation system is old and in poor condition. The 

LOTT study recommended replacement of the irrigation system prior to switching to 

reclaimed water. For the irrigation system in East Capitol Campus, the biggest 

challenge is its multiple connection points to the public water mains around the 

campus. Without extending the reclaimed water main around the campus, new 

irrigation mains may need to be installed across the campus for converting 

connections. In addition, completely mapping the irrigation systems, assessing their 

conditions, and ensuring no cross connections will need to be completed prior to 

switching to reclaimed water.  

There is no specific timeline for when reclaimed water will be extended to Capitol 

Campus. It may not happen in this utility renewal plan’s lifetime of the next 10 years. 

However, for long-term planning and future irrigation improvement projects, the 

reclaimed water opportunity should be included in project considerations.  

Proposed Improvements 

Irrigation Main Replacement near 14th Avenue and Capitol Way 

This project will replace a 4-inch broken irrigation main with a new same-size pipe. 

The irrigation main to be replaced is approximately 240 feet long, running parallel to 

Capitol Way from 14th Avenue to the main East-West Capitol Campus crosswalk on 

Capitol Way. The project will also install a double-check valve assembly in the vault, 

convert existing controllers, and restore disturbed lawn for the irrigation main 

replacement. 

This project is identified as an improvement with very high priority and listed in the 

2017-2019 budget biennium. 

Irrigation Main Replacement near Jefferson Street and Maple Park Avenue 

This project will replace the broken irrigation main in the lawn east of the WSDOT 

Building. The project will also install a double-check valve assembly in the vault, add 

a new meter in the vault, reconnect to the public main in Jefferson Street, and 

restore landscape disturbed by the irrigation main replacement. 
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This project is identified as an improvement with very high priority and listed in the 

2017-2019 budget biennium. 

West Capitol Campus Irrigation System Replacement 

This project will replace the entire aged irrigation system at West Capitol Campus, 

including irrigation water mains, laterals, sprinkler heads, valves, and control 

systems. The exception is the irrigation main in Sid Snyder Way, which was replaced 

in 2014. The project will also include the replacement of a backflow prevention 

device and a master water meter. Restoration of disturbed lawn and landscaping will 

be necessary. 

Besides being aged and failing, controlling irrigation level is a challenge with the 

existing irrigation system. Operations staff report that the grounds crew has no 

means to adequately monitor and adjust the system to rapidly changing conditions 

during the summer months. It is common to observe areas of the campus that are 

over-irrigated, while some vegetation does not get adequate water. It is 

recommended that an in-depth investigation and analysis be performed during 

design phase of the project for rezoning the irrigation system. It will also be 

necessary to design the irrigation level to suit the existing trees and vegetation and 

those to be planted in the future. For information on the planned landscape 

improvement, the 2009 West Capitol Campus Historic Landscape Preservation 

Master Plan should be referenced and coordinated. 

It is possible that the new irrigation system will be connected to the reclaimed water 

main that LOTT plans to extend to Capitol Campus. Three reclaimed water main 

routes were studied, but the final routing has not yet been selected. When designing 

the irrigation system replacement, future connection points to the reclaimed water 

system should be considered. The new system should be able to connect to the 

reclaimed water without major modifications, regardless of the extended reclaimed 

water main location.  

The irrigation main replacement concept design included in this report has been 

coordinated with the potential reclaimed water sources based on LOTT’s feasibility 

study report. However, no quantity analysis was performed for sizing the irrigation 

mains. The concept is to replace the existing systems with same size pipes, with an 

anticipation of future connection to reclaimed water. The design of the irrigation 



 

Washington State Department of Enterprise Services 73 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

system in the future should size the irrigation system according to calculated water 

demand and technical data of the water sources.  

This project is identified as an improvement with very high priority. Given the 

condition of the existing system, the irrigation system replacement at West Capitol 

Campus should be completed as soon as possible. However, given the reality of how 

much the State can fund utility projects and the urgency of other improvements, the 

project is listed in the later budget biennium of 2021-2023. 

East Capitol Campus Irrigation System Update 

This project will replace the dripline system, and dripline system only, in East Capitol 

Campus.  

The existing conditions of the irrigation mains in East Capitol Campus are unknown. 

Other than the failing dripline system, the irrigation mains appear to be functioning 

properly according to operations staff.  

This project is identified as an improvement with high priority and listed in the 2023-

2025 budget biennium. 

Storm Drainage System  

General Overview 

The original storm drainage systems on both East and West Capitol Campuses were 

constructed with the development of the campuses. DES owns and operates these 

systems. Drainage systems in East Capitol Campus are relatively new compared 

with those in West Capitol Campus. The systems in East Capitol Campus mostly 

discharge directly from the buildings they service to the City of Olympia's storm 

mains in the adjacent streets through multiple connections. The stormwater and 

sanitary sewer systems mostly have dedicated lines. The only combined storm and 

sanitary sewer main in East Capitol Campus is in Washington Street, which services 

the Highways Licenses Building, State Archives, and Campus Court. Video 

investigation in 2014 showed that the storm drainage systems in East Capitol 

Campus are in good condition in general, with a few small repairs needed as 

discussed in the Proposed Improvements section of this report. With no major 

redevelopment planned in East Capitol Campus, no major drainage system 

improvement is needed. Regular maintenance is expected.  
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In West Capitol Campus, most campus areas drain directly through four dedicated 

storm drainage systems, outfalling to Capitol Lake or discharging to the City's storm 

system. Some campus areas drain to combined storm and sanitary sewer systems 

and discharge to the City's combined sewer mains. These areas include a portion of 

the Pritchard Building parking lot, some lawn areas along Capitol Way, and the 

northern part of the campus along 11th Avenue. The 1063 Block project under 

construction created a new drainage main that conveys stormwater downhill to an 

existing outfall at Heritage Park. Outside the 1063 Block project area, the new storm 

main is sized to include design storm runoff from some parts of 11th Avenue, Water 

Street, and all of the GA Building and its parking lots. When these areas are 

redeveloped in the future, stormwater can be directed to this new outfall. The 

drainage report of the 1063 Block project is included in Appendix G.  

Numerous improvements and modifications have been completed for the drainage 

system in West Capitol Campus. The oldest dedicated storm lines still in service are 

in the parking lot south of the Legislative Building and Cherry Lane. These lines are 

aged, failing, and undersized by today’s standards. In 2013, select old storm pipes 

(not including Cherry Lane and the parking lot south of the Legislative Building) were 

inspected using video cameras. The video inspection report categorized most of the 

inspected pipe as “Low Priority,” meaning the pipes have minor or no problems and 

will likely be in proper operation for 20 or more years. “Moderate Priority” pipes were 

identified in the northern Conservatory and GA Building areas. “Moderate Priority” 

pipes have minor to moderate problems and could be expected to operate properly 

for between 10 to 20 years, which is beyond this utility renewal plan’s lifetime. With 

the Conservatory to be demolished in the future and the GA Building area to be 

demolished or redeveloped, improvement of these “Moderate Priority” pipes should 

be a low priority.  

The 2014 West Capitol Campus Drainage Master Plan analyzed the conveyance 

system capacity in West Capitol Campus. The analysis indicated that some of the 

drain pipes are undersized according to today’s design standards. However, DES 

reported that the campus has never experienced flooding caused by drain pipe 

capacity, making upsizing the identified pipes to current standards a low priority. 

Given this situation, upsizing the pipes should be undertaken with other 

redevelopment opportunities, such as repaving roads or redevelopment of an area. 
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Other drainage problems, such as the failed underdrain system in the large lawn and 

soggy tree pits, were also addressed in the drainage master plan. 

The Capitol Campus storm drainage system is operated by the state as a secondary 

permittee under the City of Olympia’s Western Washington Phase II Municipal 

Stormwater Permit. While retrofitting existing systems is not mandated to meet the 

permit requirement, DES is making efforts to treat storm runoff from the campus prior 

to its discharge to Capitol Lake. The 2015 West Capitol Campus Drainage Master 

Plan identified improvement opportunities and provided concept designs to achieve 

this goal.  

With the identified improvement projects in the master drainage plan and those to be 

discussed in the Proposed Improvement sections below, the drainage systems 

should be adequate to support Capitol Campus for the next 10 years.  

Supplement to the 2014 West Capitol Campus Drainage Master Plan 

Updating the 2015 West Capitol Campus Drainage Master Plan is not in the scope of 

this project; however, the 2006 Master Plan for the Capitol of the State of 

Washington has been updated by the 2017 State Capitol Development Study, which 

studied opportunity development sites more in depth. Some modifications to the 

drainage master plan are necessary to better support the master-planned 

redevelopments at the Capitol Campus. This section discusses these necessary 

modifications. 

The 2017 State Capitol Development Study project studied four development 

opportunity sites: the General Administration (GA) Building, the Pritchard Building 

and adjacent parking lot, the two blocks along the south side of Sid Snyder Way from 

the Newhouse Building to Capitol Way, and the ProArt/State Farm Building site. The 

first three sites are within the West Capitol Campus boundary. 

Currently storm runoff from the GA building roof and adjacent parking lot is collected 

in an underground pipe system through roof drains and catch basins. The collected 

stormwater is conveyed and discharged to the City of Olympia's storm system north 

of the intersection of Union Avenue and Columbia Street. The 1063 Block project 

currently under construction is installing a new storm main that runs down the steep 

hill west of the GA Building and connects to an existing outfall in Heritage Park. The 
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new storm main was sized for the 1063 Block project and the GA Building area. See 

the drainage report in Appendix G for more information. In the future, when the GA 

Building site is redeveloped, storm runoff from the site can be directed to this new 

outfall main rather than discharging to the City's system. It will separate the state-

owned system furthermore from the city system and will eliminate the stormwater 

detention requirement when redeveloping the site.  

For the areas along the south edge of West Capitol Campus, the 2015 West Capitol 

Campus Drainage Master Plan included stormwater detention facilities for the 

Pritchard parking lot site and the area from Newhouse to the Visitor’s Center to 

control post-development peak flows because of the limited capacity of the 

downstream conveyance system from the redevelopment sites to Capitol Lake. Most 

of these proposed redevelopment areas are currently serviced by combined sewer 

systems. A portion of the Pritchard Building parking lot drains to the sewer main in 

Water Street, and the areas on both sides of Columbia Street drain to the combined 

sewer main in Columbia. As a long-term goal of Capitol Campus, separation of 

stormwater from sanitary sewer as part of the redevelopments will increase the 

tributary areas of the existing dedicated stormwater system. While increases to the 

impervious areas will be minimal because the areas to be redeveloped are already 

mostly paved, the increased runoff peak flows from the enlarged tributary areas will 

overwhelm the already undersized storm system. 

The 2017 State Capitol Development Study project provides three redevelopment 

scenarios without an indication of the preferred scheme. One of the scenarios is to 

put one building each at the Pritchard parking lot and the Newhouse site. Each 

proposed building will have an underground parking garage under the building. If this 

scenario is chosen by the Legislature, stormwater detention for these two locations, 

as outlined in the 2015 West Capitol Campus Drainage Master Plan, would no longer 

be required.  

The Newhouse Building site is already draining to the dedicated storm system. 

Redeveloping the site will result in little increase to storm runoff peak flows. In the 

Pritchard Building parking lot, a portion of the area drains to the combined sewer, 

while the rest drains to the small outfall behind the O’Brien Building. Preliminary 

calculations show this existing 12-inch outfall has extra capacity for the area 

currently draining to the combined sewer. Therefore, no detention facilities are 
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needed for the updated redevelopment plan. If the redevelopments go east beyond 

the Newhouse site, stormwater detention will be required for the areas east of 

Newhouse. These areas include the Press House and the Visitor’s Center lots.  

A bonus of redirecting the Pritchard Building parking area runoff from the combined 

sewer system to the dedicated small storm outfall is that it creates available capacity 

in the combined sewer system for the 12th Avenue sanitary sewer rerouting. The Sid 

Snyder Way project also directed some combined sewer tributary areas to the 

dedicated stormwater main and created available capacity in the same combined 

sewer main.  

Proposed Improvements 

South Diagonal Storm Drain 

This project will replace a 15-inch storm line on the north side of South Diagonal. The 

existing corrugated plastic pipe is crushed. Because this storm main will convey 

additional runoff from areas on both sides of Columbia Street south of Sid Snyder 

Way when these areas undergo future redevelopment, the proposed line needs to be 

increased to 18 inches in diameter. The areas on both sides of Columbia Street, 

specifically the Visitor’s Center and Press House lots, currently drain to the combined 

sewer system. Future redevelopments in these areas will separate stormwater from 

the sanitary sewer. A dedicated storm line has been installed under Sid Snyder Way 

for directing storm runoff to the South Diagonal from these areas in the future. The 

storm line crossing under Sid Snyder Way is currently capped on both ends and not 

in operation. In the future, the storm line can be extended from the north side of Sid 

Snyder Way to the South Diagonal storm main. This future extension is not included 

in the South Diagonal Storm Drain project. 

The South Diagonal Storm Drain replacement project is also included in the 2014 

West Capitol Campus Drainage Master Plan. As part of the master plan to achieve 

the campus's long-term objective, the project takes the opportunity to collect and 

treat storm runoff from some parts of South Diagonal and the World War I Memorial 

Circle by using LID elements. The project includes landscaping restoration and 

improvements within the project limits.  

This project is identified as an improvement with very high priority and listed in the 

2017-2019 budget biennium. 
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Sid Snyder Way Bioretention 

This project will raise the northern and eastern berms of the largest bioretention cell 

to their designed elevations. The project also includes verifying the overflow 

elevation as designed. The landscaped berms have settled over time and appear 

lower than they should be. An overflow occurred one time during a big storm, and 

water spilled over the berms onto the adjacent sidewalks. Water on the sidewalk 

could be a safety problem on an icy day.  

This project is identified as an improvement with very high priority because of the 

potential safety problem. It is listed in the 2017-2019 budget biennium. 

Replacement of Insurance Building Foundation and Roof Drains 

This project will replace the footing drain and roof drain systems of the Insurance 

Building. These systems are old and have served well beyond their design life. The 

footing drains are filled with debris beyond what regular cleaning can remove, and 

they no longer function properly. The roof drain system leaks. The nonfunctional 

footing and roof drain systems failed the building moisture controls.  

Landscape restoration is also part of this project.  

This project is identified as an improvement with very high priority and listed in the 

2019-2021 budget biennium. 

Replacement of Failed Storm Line at Office Building 2 (OB2) 

This project will replace the 12-inch storm main discharging storm runoff from OB2 to 

the public storm main in Jefferson Street. The concrete storm line has separated 

joints and appears to be cracking circumferentially at one location. While the storm 

line could likely be repaired using the Cured-in-Place-Pipe (CIPP) method, 

replacement of the entire line with double-walled corrugated plastic storm pipe will be 

more cost effective in the long run because of the age of the existing storm main and 

material.  

This project is identified as an improvement with high priority but not urgent. It is 

listed in the 2023-2025 budget biennium. 

Replacement of Damaged Storm Line at Natural Resources Building 

This project will replace the 12-inch storm main under the northeast parking lot of the 

Natural Resources Building. The storm main collects and conveys storm runoff from 
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this parking area to the detention vault located under the south side of the parking 

structure. This PVC storm line has multiple joint offsets and a significant sag. The 

sag has accumulated sediments, reducing pipe capacity.  

This project is identified as an improvement with high priority but not urgent. It is 

listed in the 2023-2025 budget biennium. 

Electrical System  

General Overview 

Overall, the primary electrical system has been regularly upgraded and most major 

components appear to be in good condition. After thorough review of existing 

documents, several site visits, and discussions with campus maintenance staff, a 

number of system elements have been identified that are outdated, pose safety 

hazards, or could benefit from increased redundancy and security. This section 

discusses items that have a high improvement priority in the next 10 years. A plan 

view of the recommended modifications is provided in Appendix B on the “Primary 

Electrical System – Proposed Projects Map.” 

Proposed Improvements 

Plaza Garage, Electrical Room Upgrades 

This project addresses the following issues in the Plaza Garage electrical room. 

1. Replace outdated equipment: Replace the primary transformer, 

distribution switchgear, primary conductors, and outdated 480V and 208V 

electrical panels in the Plaza Parking Garage electrical room. This 

equipment is either broken, undersized, or obsolete.  

2. Add a Vista switch: A new Vista 321 switch, along with some minor 

modifications to the switch in vault PGA, which would add the following 

capabilities: 

a. The ability to locally select the primary circuit source in the Plaza 

Garage, similar to many other critical buildings throughout the 

campus. 
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b. The ability to easily isolate the electrical room equipment for 

maintenance locally and with a single switching event. 

3. Drainage Issues: Drainage issues should be addressed in the electrical 

room, and new equipment should be placed on pads or raised off the floor 

due to frequent water ingress. Temporary power will be required, since 

space constraints prevent installation of most of the new electrical 

equipment until the existing equipment is demolished. 

This project is identified as an improvement with a very high priority and is listed in 

the 2017-2019 budget biennium. 

Newhouse Building, Remove Unused Primary Cables 

This project will remove the unused set of incoming primary cables located in the 

primary electrical switch room. The cables are labeled to be from vault ‘PJ’ but are 

unused and the MV cable terminations are hanging by a rope.  

This project is listed in the 2017-2019 budget biennium. 

Primary Cable Labeling and Grounding Check 

This project will provide consistent labeling to all primary cables across campus. 

Many primary system cables are not labeled or are inconsistently labeled. Proper 

labeling that indicates the circuit number and the source and destination of the cable 

will reduce research time spent by contractors on future construction projects. This 

project will also verify solid ground connections throughout the campus primary 

system, replace all split-bolt ground connections with compression-type connections, 

and check for corrosion in the grounding system.  

This project is listed in the 2017-2019 budget biennium. 

Electrical Room Egress Hardware 

This project will upgrade the existing electrical room and vault doors with proper 

egress hardware, fire rating, and swing direction. The following known electrical 

rooms lack proper egress hardware: 

 Natural Resources Building (needs egress hardware) 

 Pritchard Building (in-swinging door) 

 Cherberg Building (needs egress hardware) 
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 Powerhouse Building (needs egress hardware) 

 GA Building, North and South Electrical rooms (need egress hardware) 

 Office Building 2 (needs egress hardware) 

 Newhouse Building (in-swinging door) 

 Plaza Garage Electrical Room (needs egress hardware) 

 Greenhouse Electrical Room (needs egress hardware) 

This project is listed in the 2017-2019 budget biennium. 

Primary Electrical Vault ‘HH3’ Improvements 

Provide drainage from vault 'HH3' to a nearby catch basin located southeast of the 

O’Brien Building. Vault 'HH3' is frequently filled with water and a drainage system 

would extend the life expectancy of the primary electrical system cables and simplify 

regular maintenance and testing. The adjacent unlabeled handhole next to vault 

'HH3' should be removed; it does not appear to be needed and does not have a lock. 

The lid is poorly designed and could fall in and damage the MV cables if accessed.  

This project is listed in the 2017-2019 budget biennium.  

General Administration Building Primary Circuit Selectivity 

This project will provide primary circuit selectivity in the GA Building, similar to many 

other critical buildings throughout the campus. The modification involves providing a 

new vault, ‘PWX,’ with a Vista 422 switch adjacent to vault ‘PW’.  This new switch will 

receive a feed from primary circuit 25 to provide a protected output to the GA 

Building as an optional source. 

This project is listed in the 2021-2023 budget biennium. 

Powerhouse MV Cable Modifications 

This project will revise the MV cable installation in the Powerhouse Building in two 

places.  

Location 1 is on the main floor of the Powerhouse Building, where the MV cable is 

lying on or near the floor from the steam tunnel to the high voltage splice box 

(approximately 30 feet). This is an unsafe installation due to the close proximity to 

heavy equipment, tools, and stacked boxes all around the cable. The proposed 
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installation would reroute the MV cable above potential impact zones and protect it 

from accidental impact.  

Location 2 is in the underfloor plenum beneath the MV equipment in the upper floor 

electrical room, where the space is shared between medium voltage and low voltage 

conduit and wiring. The MV cable in this space is exposed, causing an unsafe 

condition for those who may be working on the low voltage cabling nearby. The 

proposed installation would enclose the MV raceway in this space in Rigid 

Galvanized Steel (RGS) conduit and provide proper labeling to reduce the chances 

of accidental contact with the line. 

This project is listed in the 2021-2023 budget biennium. 

Legislative Building Primary Circuit Selectivity 

This project will allow primary circuit selectivity in the Legislative Building, similar to 

many other critical buildings throughout the campus. It also removes a single source 

of failure for primary circuit 25 within the Legislative Building and allows for isolation 

of the Legislative Building electrical equipment with a single switching event.  

This project is listed in the 2023-2025 budget biennium. 

Upgrade Electrical Vault Lids 

This project will convert electrical vault lids from manholes to lockable lifting lids 

throughout the campus. This task will bring utility access into compliance with current 

standards. Improved access to electrical vaults will significantly improve safety and 

reduce the costs of future service and repair. Vault lids recommended to be replaced 

are PA, PAA, PAB, PAC, PB, PC, PE, PF, PK, PM, PP, PQ, PS, PV, and PW. 

This project is listed in the 2023-2025 budget biennium. 

Multi-discipline Improvements  

General Overview 

Some areas of Capitol Campus have utility systems that have been in service since 

the original development of the campus or have not been upgraded for long periods. 

Often these areas have more than one failed or failing utility systems. 
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When multiple utilities need to be placed in one area, utility trenching may damage 

the already aged surface pavement beyond regular repair. In this situation, repaving 

is typically a more cost-effective approach than patching or repairing. Repaving will 

likely trigger the requirements for bringing stormwater management and landscaping 

design to current code standards, resulting in an infrastructure redevelopment 

project.  

Proposed Improvements 

South Legislative Building Parking Lot 

This project will improve drainage problems at the parking lot, install new water 

mains to enhance water flow for fire protection, improve waterproofing for the utility 

tunnel, fix the vertical-bend sewer main problem, improve lighting, and repave the 

parking lot. The project will also repair the roof drain connection to the O’Brien 

Building and restore landscaping.  

This project is included in the 2014 West Capitol Campus Drainage Master Plan. The 

South Legislative Building Parking Lot area, which is in the core of the West Capitol 

Campus and among the earliest developments, has the oldest utilities on the 

campus. The storm drain lines are undersized by today’s standard, the pavement is 

broken, and other utilities are aged and failing.  

This project is identified as an improvement with very high priority and is urgent. 

However, the reality of potential funding and the urgency of other utility 

improvements push this project down the list. It is currently listed in the 2019-2021 

budget biennium. If budget allows, this project should be completed earlier. 

Washington Street Drainage and Utility Improvements 

Washington Street has the only combined storm and sanitary sewer main in East 

Capitol Campus. The vitrified clay combined sewer main is old and in bad condition. 

Tree roots intrude into the pipe through many joints. A previous fix using a short 

piece of 6-inch PVC pipe to connect the broken pipes together caused flow 

interruption. The existing water main is old and failing as well.  

The Washington Street Drainage and Utility Improvement project will replace the 

failed combined sewer line and separate the storm and sanitary sewer. The project 

will also replace the water main and improve street lighting. After these utility 
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replacements, the street and sidewalk will be restored by repaving. The sidewalks on 

the west side of the street have failed. The project also includes repair of the broken 

stormwater detention pipe outside the Highway Licenses building.  

Storm runoff from Washington Street is currently collected in underground drain 

pipes at the edge of 11th Avenue. From available survey information and site 

observation, it appears that the collected water discharges to the combined sewer 

main. The 2014 Gray & Osborne video investigation report stated that there is a 

buried brick manhole at the Washington Street and 11th Avenue intersection. We 

suspect that stormwater from Washington Street is discharged through this buried 

manhole into the combined sewer system. Because the stormwater on Washington 

Street discharges to the combined sewer system at the 11th Avenue intersection, the 

proposed storm and sewer separation would be just a separation within Capitol 

Campus. The separated flows will combine again once entering the City's system 

beyond 11th Avenue.  

This project is identified as an improvement with very high priority. It is currently 

listed in the 2019-2021 budget biennium.  

Cherry Lane Drainage and Utility Improvements  

The Cherry Lane area has some of the oldest utilities on the campus. The storm 

drain lines are old and undersized by today’s standard, and the irrigation main is old 

and failing. Periodic utility repairs have been performed and will be required in the 

future. It is more cost-effective to replace and upgrade all utilities and the entire 

street at one time than to make multiple smaller repairs. 

The Cherry Lane Drainage and Utility Improvement project will replace storm drain 

line, irrigation mains, and the electrical system for lighting. The project will also add a 

new water main to strengthen fire flow capacity to the core area of the campus. 

Replacement of sidewalk and street pavement is anticipated after the utility 

replacement, and landscape restoration is expected.  

This project is identified as an improvement with very high priority. However, it is 

currently listed in the 2025-2027 budget biennium due to cost and expected funding. 

If budget allows, this project should be completed in an earlier year. 
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Other Projects  

Old Capitol Building Fuel Tank Removal 

The pavement in the Old Capitol Building loading dock area is broken and needs to 

be repaved. The old fuel tank under the loading dock, which is no longer used, could 

be either removed or abandoned in place when repaving the loading dock. 

Decommissioning the tank during repaving of the loading dock could avoid having to 

repave the loading dock if the fuel tank is removed in a later year.  

The existing fuel tank is located very close to the building foundation. Removal of the 

fuel tank will require shoring the building foundation, which will increase the project 

cost. If the fuel tank has never leaked and the soil around the tank is not 

contaminated, abandoning the existing fuel tank in place would be a better choice.  

Further investigation is recommended prior to the decision of removing or 

abandoning the tank in place. While removing the loading dock pavement, sample 

the soils around the tank for contamination level tests. If the soil is not contaminated 

and requires no clean-up, abandoning the fuel tank in place would be more cost 

efficient, and excavation close to the building foundation could be avoided. 

Otherwise, the fuel tank will have to be removed, and the contaminated soil will need 

to be excavated.     

This project is identified as an improvement with very high priority and listed in the 

2019-2021 budget biennium.  

Mapping and Improvement of Existing Fiber Network 

This project will inventory and map the existing fiber optic system in East and West 

Capitol Campus and then design and install a redundant fiber optic link to complete a 

campus loop. The existing campus fiber optic communication system is unmapped, 

largely unknown, and generally unmanaged. State fiber lines share conduits with 

private service systems without documentation. The project will allow the State to 

better understand their own system, plan necessary improvements, and provide 

effective management. The efforts will also increase the reliability and security of the 

system.  
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This project is identified as an improvement with high priority and listed in the 2023-

2025 budget biennium. 

Coordination and Improvement of Landscaping  

Capitol Campus is a valuable cultural resource for Washington State. West Capitol 

Campus is a national registered historic site, a public park and tourism attraction, 

and the state government offices. West Capitol Campus grounds were designed 

originally by the legendary Olmsted Brothers and have been well laid out and 

carefully landscaped. Some of Olmsted Brothers’ original design ideas have not yet 

been realized.  

The proposed utility improvement projects will disturb campus grounds that will need 

to be restored. Some of the larger projects may trigger current code requirements for 

landscape improvements. When restoring existing or incorporating new landscaping 

elements as part of a utility improvement project, the 2009 West Capitol Campus 

Historic Landscape Preservation Master Plan should be referenced. This plan was 

developed for the preservation of existing plants and trees and implementation of 

Olmsted Brothers’ original vision.  

To reflect the importance of the landscape to Capitol Campus, particularly the West 

Capitol Campus core areas where the Legislative Building, Insurance Building, and 

Temple of Justice are located, conceptual landscape designs were prepared as part 

of the South Capitol Building Parking Lot, Replacement of Insurance Foundation and 

Roof Drains, and Cherry Lane Drainage and Utility Improvements projects. The 

landscape restoration concepts are well-coordinated with the campus historic 

landscape preservation master plan and the proposed utility improvements. These 

concept design sketches in addition to a landscape design guideline memorandum 

are provided in Appendix H.  

Capital Impacts  

The opinions of probable project costs presented in the table of “Utility Improvement 

Projects for the Next 10 Years” are based on general master-planning-level 

concepts. A number of factors may affect the actual costs of the projects, such as 

labor and material costs, competitive market conditions at bidding, detailed utility and 
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topographic surveys, project schedule, final project scope, final design, and other 

variables unknown at this time.  

The opinion of probable project costs are for overall project costs for budgeting 

purposes. Each estimated cost includes construction costs, consultant service fees, 

permit fees, project administration, contingency, state sale tax, and escalation. 

Detailed breakdowns of these project costs are provided in Appendix D.  

Long-term Improvements  

Overview 

This section discusses findings that do not qualify as ‘high priority’ for the 10-year 

improvement budget planning but should be addressed separately as part of campus 

maintenance plans, policy initiatives, or further discussion and planning by the State. 

Sanitary Sewer System 

Replacement of Sewer Main on 15th Avenue 

The sewer line in 15th Avenue conveys sanitary sewage from the Pritchard Building 

to the sewer main in Water Street. This 6-inch service line can be categorized more 

as a side sewer than a main. A study in 2009 categorized this sewer line as 

“Moderate Risk”, meaning the serviceability of the sewer line is impaired but may not 

impose immediate risk. Given the age of the sewer line, however, emergency repairs 

may be needed sooner than anticipated.  

This sewer service line should be replaced with an 8-inch sewer main to provide 

easy connections for the planned Pritchard Building renovation and expansion and 

for the future building to be constructed on the adjacent parking lot. The replacement 

will provide reliable service to the new and renovated buildings for decades to come. 

Because this sewer line replacement is not urgent and the improvement is more 

beneficial for future redevelopments along the south side of 15th Avenue, this sewer 

line replacement could be constructed with one of the redevelopment projects, such 

as the Pritchard Building renovation and expansion.  
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Domestic Water System 

Long Range Water System Improvements – Temple of Justice and 12th WM Loop 

Construction of a new 12-inch ductile iron water main loop with fire hydrants in the 

north parking lot along the north and west sides of the Temple of Justice Building is 

recommended to improve fire suppression for this building. The new water main will 

extend from the existing 10-inch MW in Cherry Lane, westerly to the west end of the 

Temple of Justice building. The new water main will then be routed south for 

connection to the existing 8-inch water main in Pleasant Lane and near the 

Governor’s Mansion driveway. The project would include approximately 

850 linear feet of new 12-inch DI pipe, four new fire hydrants, and two connections to 

existing State distribution water mains.  

Primary Electrical System  

West Capitol Campus Future Development (Newhouse and Pritchard) 

The West Capitol Campus master plan indicates possible replacement of the 

Newhouse Building and construction of an additional building in the parking lot to the 

east of the Pritchard Building. Both buildings are planned to be four stories with 

underground parking garages. The primary electrical infrastructure will need to be 

modified to support this work. The following modifications are recommended to 

provide primary circuit selectivity in each of the new buildings. The “Primary 

Electrical System – Proposed Projects Map” in Appendix B shows a plan view of the 

recommended modifications. 

Two new primary site vaults would be installed at the SW corner of 15th Avenue and 

Water Street (‘PJ2’ & ‘PJ2X’). Each vault would include a new Vista 422 switch. Vault 

‘PJ2’ would be served by primary circuit 25 and ‘PJ2X’ would be served by primary 

circuit 26. Each vault would provide one protected feed to each building such that 

each of the two new buildings will be served by a single feeder from both primary 

circuits 25 and 26. It is estimated that the existing #2/0 primary feeders will be 

sufficient to carry the additional building loads to these vaults, but the circuits should 

be metered prior to construction to verify current loading. 

In the Newhouse Building, the existing load interrupter and 300KVA transformer will 

be replaced with a Vista 321 switch and a 1500KVA step-down transformer. The 
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Vista 321 switch would be configured with a normally open (NO) path on the 

incoming primary circuit 25 feeder and a normally closed (NC) path on the incoming 

primary circuit 26 feeder. The protected output from the switch would serve the 

building step-down transformer. 

The new building to the east of the Pritchard Building would require an installation 

similar to the Newhouse, except the incoming circuit 25 feeder would be NC and the 

incoming circuit 26 feeder would be NO. 

Maintenance Plan 

There is currently no regular maintenance plan in place for the campus primary 

electrical system. A schedule should be developed to provide phased testing of the 

existing primary electrical system cables and equipment in accordance with 

ANSI/NETA MTS guidelines. As a general guideline, MV transformers, switches, and 

protective devices should be tested every 3 to 5 years. MV cables should be tested 

every 4 to 7 years. Historical testing data and trending should be recorded as part of 

this maintenance plan. Any equipment or cables that fail testing or show negative 

trending data should be considered for replacement. In addition to regular phased 

testing, the primary vaults should also periodically be drained and cleaned, and all 

grounding checked for corrosion and solid connections. 

Standards 

There are currently no documented standards in place for the design and installation 

of primary electrical infrastructure throughout the site. It would be beneficial to clearly 

define the following: 

Standard primary equipment types and preferred manufacturers (switches, 

transformers, etc.). 

 Feeder labeling and color requirements. 

 Preferred vault sizes and lid types. 

 Arc flash labeling requirements. 

 Grounding installation requirements. 
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 Power monitoring requirements. 

 Preferred installation scheme for new buildings and building remodels (dual 

sourced, redundant connections, egress hardware, etc.).  

 Any other preferences or requirements that the campus facility staff requests 

or typically looks for when reviewing primary system construction projects. 

Having well-defined standards documented and in place will provide a more 

consistent system across the campus, which will reduce long-term maintenance 

costs, streamline new construction and modifications, and improve the safety and 

understanding of the system. 

Power Study 

Based on the data available, we were unable to determine when, or if, a power study 

has been performed on the campus primary electrical system. In particular, we 

observed the following during our site visits: 

 There are no arc flash labels on equipment (OSHA requirement). 

 The protective device settings are not clearly defined throughout the primary 

system, and it is unknown if they are properly coordinated. If not properly 

coordinated, a single fault in the wrong place could potentially take out power 

to a large portion of the campus, or the entire campus altogether. Improperly 

configured protective devices can also increase arc flash hazards, which 

raises safety concerns. 

 The available fault current at various locations throughout the campus is 

unknown. Because of this, the required equipment withstand and interrupt 

ratings are unknown. 

 There is no way to determine the load flow and available system 

capacity/voltage drop under various switching scenarios with the information 

available today.  

 Campus maintenance staff have indicated that the primary transformer taps 

may be set too high at the PSE substation. Load voltages at the O’Brien and 



 

Washington State Department of Enterprise Services 91 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

Cherberg Buildings have been measured above-recommended values in the 

past. 

A comprehensive power study of the primary system, including load flow study, fault 

current study, protective device coordination study, and arc flash study could be 

performed to rectify these issues as well as expose any potential problems or 

deficiencies. 

Sealing of Conduit Entering Buildings 

There are many locations throughout the campus where the primary conduit entering 

buildings is not sealed. We recommend that all conduit entering buildings is sealed to 

reduce the chance of water ingress and to fully comply with NEC 300.50(F) 

“Raceway Seal”. Sealing bushings or inflatable conduit seals such as “Tyco Rayflate” 

are recommended for ease of installation and long-term watertight sealing. 

Greenhouse Building Load Interrupter Switch 

The 200A Joslyn SF6 load interrupter switch in the Greenhouse Building is low on 

SF6 gas (density gauge is in the red) and should be maintained.  
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CONCLUSION 

Capitol Campus has dense underground utility systems. These utility systems were 

originally constructed with the development of Capitol Campus in the early 1900s. 

Many of these originally constructed utility systems are still in service. The oldest 

system elements can be traced back to the 1920s.  

Numerous repairs, modifications, and improvements have been completed since the 

construction of these utilities. These continual repairs and improvements are critical 

to the health of these utility systems and keep them operational.  

Because of these continual repairs and improvements, the utility systems in Capitol 

Campus are in generally fair condition. While there are still many improvements to be 

made, and some of these improvements are urgent, observations and review of 

available data did not find evidence that any one utility systems needs a 

campus-wide overhaul. In general, utilities in East Capitol Campus are in better 

condition than those in West Capitol Campus, partly because of the different ages 

and construction materials of the facilities. 

The water system in West Capitol Campus is especially concerning. The City of 

Olympia's water system can provide 4,000 gpm of fire flow to the two master meter 

locations that connect the City's system and the State's system. However, available 

flow test data indicate there is significantly lower available flow in West Capitol 

Campus. There are several reasons why the water system cannot deliver that much 

water flow, and it will take a thorough study and analysis to determine an efficient 

and cost-effective improvement plan. This study should be done soon. A 4,000 gpm 

available fire flow is critical based on the fire marshal’s estimates of the flow 

necessary to protect a building such as the Legislative Building by current code. 

Regular maintenance is critical to maintain the operation of these utility systems. 

Continual improvements to the utility systems by implementing the identified projects 

will support Capitol Campus into the future for 10 years or more.  
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APPENDIX A 

EXISTING CONDITION MAPS 
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Figure 3WEST CAMPUS EXISTING WATER SYSTEM
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Figure 6WEST CAMPUS EXISTING DEDICATED STORM SYSTEM
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Figure 7WEST CAMPUS EXISTING COMBINED SANITARY SEWER SYSTEM
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Figure 8WEST CAMPUS STORM DRAINAGE BASINS
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Figure 1WEST CAMPUS PROPOSED SANITARY SEWER SYSTEM IMPROVEMENTS
Capitol Campus Utility Renewal Plan
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Figure 3WEST CAMPUS PROPOSED WATER SYSTEM
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Figure 4WEST CAMPUS PROPOSED IRRIGATION SYSTEM IMPROVEMENTS
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Figure 6 WEST CAMPUS PROPOSED STORM SYSTEM
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NOTES:

1. SEE APPENDIX C FOR MORE INFORMATION REGARDING PROPOSED
PROJECTS FOR THE 10-YEAR IMPROVEMENT PLAN.

2. PUBLIC SYSTEM CONNECTION POINT IS LOCATED AT THE PSE
SUBSTATION TO THE EAST OF 1500 JEFFERSON BUILDING.

N

SCALE: 1" = 240'

PLAZA GARAGE, ELECTRICAL ROOM
UPGRADES

NEWHOUSE BUILDING, REMOVE UNUSED
PRIMARY CABLES

ELECTRICAL ROOM EGRESS HARDWARE

PRIMARY ELECTRICAL VAULT 'HH3'
IMPROVEMENTS

GENERAL ADMINISTRATION BUIDLING
PRIMARY CIRCUIT SELECTIVITY

POWERHOUSE MV CABLE MODIFICATIONS

LEGISLATIVE BUILDING PRIMARY CIRCUIT
SELECTIVITY

UPGRADE ELECTRICAL VAULT LIDS

WEST CAMPUS FUTURE DEVELOPMENT
(NEWHOUSE AND PRITCHARD)

GREENHOUSE BUILDING LOAD
INTERRUPTER SWITCH MAINTENANCE

PRIMARY CABLE LABELING AND
GROUNDING CHECK - NOT CALLED OUT

ON MAP

(APPLIES TO ALL PRIMARY VAULTS AND
ELECTRICAL ROOMS ON CAMPUS)

LEGEND

MEDIUM VOLTAGE VAULT
(LIFTING LID TYPE)XX

NEW EXST

XX

XX XX MEDIUM VOLTAGE VAULT
(MANHOLE LID TYPE)

MEDIUM VOLTAGE DUCTBANK
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• Abandon and replace existing storm sewer pipeline north of South Diagonal 

Way. Increase size to accommodate current standards for capacity.

• Utilize existing roadway and planter strip topography to provide water quality 

treatment. A combination of bioretention planters and cells will provide 

treatment to sections of the roadway.

• Reconstruct sections of the curb and gutter to accommodate surface water 

fl ow to the water quality treatment areas.

• Provide plantings consistent with the Historic Landscape Preservation Plan.

Pollution-generating Surface Area Treated: 9,200 SF

Bioretention Area Required: 920 SF

Bioretention Capacity: 3,000 SF

South Diagonal Storm Drain
Project Description

South Diagonal

ago

uthh Diagonal

t

o

S

Insurance

Building

Existing storm sewer to 

be replaced

Connect underdrain to 

existing system, typical

Engineered soil and 

lawn replacement at 

bus drop off

Cost Summary

Current Construction Total without Sales Tax

Consultant Service Fee

Permit Fee — Allowance

DES Project Management

Project Contingency

Escalation (3% / year for 2 years)

Sales Tax (8.8% of escalated construction cost)

Escalated Project Total (Year 2018)

$448,100

$112,000

$5,000

$33,600

$59,900

$40,100

$41,800

$740,500

Project Boundary

Pollution-Generating Surface to be Treated

Catch Basin Type 1

Proposed Piping

Shrub Layer - Historic Landscape Preservation Plan

N

SCALE IN FEET

40 40 800

Proposed Bioretention Cell

Proposed Bioretention Planter

Proposed Tree

Existing Tree

Future Tree - Historic Landscape Preservation Plan

CAPITOL CAMPUS UTILITY RENEWAL PLAN (2016-919B(2))

/ Restoration

Proposed 18” SD
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Project Description
· Remove and replace existing storm main. The existing pipe has a separated

joint and signs of infiltration.
· Restore asphalt paving and landscaping disturbed during construction

Legend
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Replacement of Failed Storm Line at Office Building 2 (OB2)
Cost Summary
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Project Description
· Remove and replace existing storm main. There are multiple joint offsets and

sags within this section of main.
· Reconnect new main to the detention facility
· Restore asphalt paving and landscaping disturbed during construction

Legend
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Cost Summary
Current Construction Total without Sales Tax
Consultant Service Fee
Permit Fee - Allowance
DES Project Management
Project Contingency
Escalation (3% / year for 8 years)
Sales Tax (8.8% of escalated construction cost)
Escalated Project Total (Year 2024)

$38,300
$15,300
$1,000
$3,200
$5,800

$17,000
$4,300

$84,900

AutoCAD SHX Text
FL

AutoCAD SHX Text
CO

AutoCAD SHX Text
CO

AutoCAD SHX Text
CO

AutoCAD SHX Text
CO

AutoCAD SHX Text
CO

AutoCAD SHX Text
CO

AutoCAD SHX Text
IR

AutoCAD SHX Text
T

AutoCAD SHX Text
T

AutoCAD SHX Text
IR

AutoCAD SHX Text
IR

AutoCAD SHX Text
IR

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
SG

AutoCAD SHX Text
SG

AutoCAD SHX Text
JEFFERSON STREET SW

AutoCAD SHX Text
NATURAL RESOURCE BUILDING

AutoCAD SHX Text
11TH AVENUE SE

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
40

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
N

AutoCAD SHX Text
SD

AutoCAD SHX Text
CONNECT TO EXISTING PIPE

AutoCAD SHX Text
12" SD

AutoCAD SHX Text
12" SD



 





 



P



 



 

Washington State Department of Enterprise Services Appendix D 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

APPENDIX D 

OPINION OF PROBABLE CONSTRUCTION COSTS 

  



 

Washington State Department of Enterprise Services Appendix D 
Capitol Campus Utility Renewal Plan 
DES Project No. 2016-919 B (2) 

  



























































































































Job#: 
WA DEPARTMENT OF ENTERPRISE SERVICES Created: 9/30/16
CAPITOL CAMPUS UTILITY RENEWAL PLAN Updated: 9-30-16

FIBER OPTIC MAPPING AND LINK DESIGN & CONSTRUCTION Calc By:  Hargis/RM
MASTER PLAN PHASE Check By: DCY

OPINION OF PROBABLE PROJECT COSTS

PRELIMINARY
#N/A
ESTIMATE SUMMARY
Item No. Description Current Amount Notes
1.0 Fiber Optic Link Construction $800,000

SUBTOTAL $800,000
Design contingency 25% $200,000
CONSTRUCTION SUBTOTAL without GC MARK-UPS $1,000,000
General conditions 10% $100,000
General contractor's OH & P 12% $120,000
CURRENT CONSTRUCTION TOTAL without SALES TAX $1,220,000
Consultant Service Fee 25% $305,000
Permit Fee - Allowance $10,000
DES Project Management & Support 6% $91,500
CURRENT PROJECT SUBTOTAL without SALES TAX $1,626,500
Project Contingency 10% $162,700
CURRENT PROJECT TOTAL without SALES TAX $1,789,200
Escalation (3%/year) 8 years 26.68% $477,300
Sales Tax (8.8% of escalated construction cost) 8.8% $136,000
ESCALATED PROJECT TOTAL (Year 2024) $2,402,500

Notes & Assumptions:
1 work scope includes:   

1) Mapping existing network system & identifying problems..
2) Design and construction of a link between OB2 to Insurance Building.

2 Assumed native soil is not suitable for utility trench backfill.
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WA DEPARTMENT OF ENTERPRISE SERVICES 

Capitol Campus Utility Renewal Plan 

Meeting Minutes 
Date: August 3, 2016, Time: 11:00 AM to 12:00 PM 

Location: Olympia City Hall Room 
 

Meeting Attendees: 

Name Organization Phone # Email Address 

Ding Ye Reid Middleton (425) 741-3800 dye@reidmiddleton.com 
Ben Sommer Reid Middleton (425) 741-3800 bsommer@reidmiddleton.com 
Bob Bergstrom Haozous Engineering (206) 769-8426 bob.bergstrom@haozous.com 
Matthew Miskovic DES (360) 407-7951 matthew.miskovic@des.wa.gov 
Fran Eide City of Olympia (360) 753-8422 feide@ci.olympia.wa.us 
Eric Christensen City of Olympia (360) 570-3741 echiste@ci.olympia.wa.us 
Tiffani King City of Olympia (360) 753-8257 tking@ci.olympia.wa.us 
Ned Holman City of Olympia (360) 753-8711 nholman@ci.olympia.wa.us 
 

 
1 Meeting Objectives  

1.1 Project Introduction: The design team and DES reviewed the project scope and 
schedule, and project requirements and expectations. 

1.2 City Input  
 
2 Project Overview 

2.1 Project boundary 
2.1.1 The project team outlined the boundaries of the project limits.  The scope 

is limited to East and West Capitol Campus.  The team reviewed a board 
identifying the project boundary limits. 

2.2 Utility systems included: Water, Sewer, Stormwater, Irrigation, Electrical 
2.3 Project Objectives: Identifying issues and developing improvement plans for the 

next 10 years on the Capitol Campus. 
 
3 Utility Systems 

3.1 Stormwater 
3.1.1 There is a new drainage manual for the City.  It takes effect in December 

of 2016.  The Consultants mentioned that the hyperlink for Volume V of 
the manual only contains the table of contents.  The City will look into it, 
but believe this issue was recently resolved. 

3.1.2 The Consultant team discussed a couple of DES’s proposed improvements 
on campus.  The group discussed the redevelopment project located south 
of Sid Snyder Avenue SW, between Water Street SW and Capitol Way 
South.  The City expressed their desire for stormwater to be separated 
from the combined sewer for this project.  The combined sewer is at 
capacity in this area of the City’s system. 
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3.2 Sanitary Sewer 
3.2.1 The City stated that there isn’t an issue with the system in general. 
3.2.2 The City maintains ownership of the mains within Capitol Way near the 

campus.  The main transfers to LOTT’s ownership north of the campus. 
3.2.3 The City is in favor of any future projects diverting stormwater flow from 

the combined sewer main. 
3.3 Water Main 

3.3.1 The Capitol Campus is located within the City’s 264-foot pressure zone. 
3.3.2 The City identified the separation points between DES and City services 

on West Capitol Campus.  The City stated that there is a 10-inch diameter 
meter north of the intersection of Columbia Street SW and 11th Avenue 
SW. 

3.3.3 DES has experienced water pressure issues within the building on West 
Capitol Campus.  The Consultants reference the Capitol Campus Domestic 
Water Pressure Analysis.  This report was completed in 2009 by 
McKinstry.  The City requested a copy of this report for their review. 

3.3.4 In 2007, a new standpipe was constructed and put into operation.  The 
standpipe is located between the 224 and 264 pressure zones.  The 
standpipe may have caused pressure changes. 

3.3.5 The City stated that they do not want any pressure zones with higher than 
80 pounds per square inch (PSI).   

3.3.6 As part of the City’s CIP, the City intends to construct a 16-inch diameter 
main within the 264 zone.  The City does not intend to boost the pressure 
of the system with the new main. 

3.3.7 The City requires 4,000 gallons per minute (GPM) for 4 hours for the 
Capitol Campus.  Flow tests show that the flow is low than this figure.  
The Consultants requested the Fire Marshall’s contact information.  The 
Consultants would like to confirm the flow requirements for the campus. 

3.3.8 The Consultant’s requested the grid mapping for the City.  The 
Consultant’s need the maps south of campus for their review. 

3.3.9 The City downloaded and provided the Consultants with a copy of the GIS 
for the water system. 

3.4 Irrigation: The Capitol Campus system is isolated from domestic water.  The City 
does not identify irrigation mains on campus within their GIS mapping. 

3.5 Future Improvements of these systems: The Consultant team is in the preliminary 
stages of planning for the utility systems.  Alternatives will be reviewed and 
assessed for capability with existing DES and City systems.  The Consultant team 
may reach out to City staff for additional information on their system. 

 
4 Stormwater Management Program 

4.1 Secondary permittee to City 
4.1.1 The City does not inspect or monitor outfalls from the Capitol Campus.  It 

is DES’s responsibility as a secondary permittee. 
4.1.2 The City representatives will provide their NPDES Coordinator’s contact 

information.  The Consultant team may contact him with any questions. 
4.2 General discussions of public education & outreach, maintenance, and monitoring 

coordination and responsibilities 
4.3 The City has some differing thresholds in their drainage manual compared to the 

Department of Ecology.  The City recommends the Consultant team is reviews 
this information. 

4.4 The City would like a separate meeting to discuss the drainage system.  The City 
would like to discuss plans for drainage and stormwater management in greater 
detail.  The Consultants will coordinate with the City on the future meeting. 
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5 Action Items 
 

No. Action Responsibility  

5.1 Provide the City with the Capitol Campus Domestic 
Water Pressure Analysis (McKinstry). 

RM  

5.2 City to verify the complete version Volume V of their 
Drainage Design and Erosion Control Manual is 
downloadable. 

City  

5.3 Arrange a separate meeting to discussed drainage 
improvements and stormwater management 

RM/DES/City  

5.4 City to provide NPDES Coordinators contact 
information 

City  

 
The preceding minutes are Reid Middleton’s interpretation of the items discussed and the 
decisions reached at the meeting.  Any person wishing to add or otherwise change the minutes is 
asked to put comments in writing to Reid Middleton no later than August 22, 2016.  Otherwise, 
the minutes will stand as written. 
 
Prepared by: Benjamin Sommer, Reid Middleton, Inc. 
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WA DEPARTMENT OF ENTERPRISE SERVICES
CAPITOL CAMPUS STORMWATER DRAINAGE SYSTEM IMPROVEMENTS

MEETING MINUTES
September 15, 2016

Attendees:

Name Phone Organization
Mark Davis 425-741-3800 Reid Middleton
Ding Ye 425-741-3800 Reid Middleton
Jake Lund 360-753-8152 City of Olympia, Public Works
Tiffani King 360-753-8257 City of Olympia, Planning & Dev
Mathew Miskovic 360-407-7951 Dept. of Enterprise Services

Location:   Room 224, Olympia City Hall

Agenda:

See Meeting Agenda attached.

Discussion:

A. Ding Ye (DY) introduced the Capitol campus drainage system focusing mostly on the
West Campus.  The East Campus discharges to the City drainage system through multiple
discharge points; mostly from each building development.  DY discussed the three existing
stormwater outfalls to Capital Lake and discharge of stormwater in some areas to the
existing combined sewer system.

B. Mark Davis (MD) discussed the two proposed projects that may be designed within the
next ten years as part of the campus master plan.

C. The first project discussed was the Pritchard Bldg Parking lot site.  The stormwater
concept design involves collecting and routing stormwater from the redevelopment project
to the existing 12” outfall west of the Pritchard Building.  The storm pipes have sufficient
capacity to handle the additional stormwater based on the preliminary calculations.  A
portion of the site currently is conveyed to the existing combined sewer system, but this
design would divert that area to the existing outfall relieving pressure on the combined
sewer system.

D. Jake Lund (JL) confirmed that Capital Lake is a flow control exempt water body and
detention is not required for redevelopment within the West campus if sufficient
downstream capacity is available.
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E. MD discussed the proposed stormwater management at the Newhouse and Visitors
Center sites.  This included routing stormwater to the existing campus storm system that
outfalls to the second outfall location at the northeast corner of the campus.  Stormwater
that is going to the combined sewer system would be routed to the dedicated storm system
relieving pressure on the combined sewer system.  The Visitors Center redevelopment site
would require detention to attenuate peak flows to allow for adequate capacity of the
downstream storm pipes.

F. JL confirmed that Capitol Lake has high phosphorous levels.  The use of bioretention with
underdrains is not allowed within a quarter mile of Capitol Lake because the filtration
media may migrate to the lake system and contribute to the phosphorous high levels.
Bioretention can be used on campus redevelopment projects more than a quarter mile
from the Lake.

G. JL confirmed that LID to a Flow Control Exempt water body is not required.
H. MD stated that water quality BMPs will be used on the proposed projects.
I. JL stated that any redevelopment project will not be allowed to convey stormwater to the

combined sewer system even if it currently discharges to the sewer system.  The City
wants to separate the stormwater and sewer systems.

J. DY discussed a proposed sanitary sewer rerouting project at the West Capitol Campus.
Currently, an 8-inch sewer main servicing the O’Brien Building, the Governor’s Mansion,
a part of the Legislative Building, the Temple of Justice Building, and a small pump
discharge from the Power/Steam Plant convey sewage north to Columbia Street through
Water Street and the GA Building parking lot.  The instable slope west of the Water
Street endangers the sewer main.  The proposed project will redirect this sewer main from
12th Ave SW across the large lawn area to the existing 10-inch combined sewer main
under the North Diagonal Road.  This 10-inch combined sewer main discharges to the
combined sewer main in Capitol Way at the intersection of Capitol Way and 11th Ave SW.
JL is concerned about the capacity of the sewer main in Capitol Way because the sewer
main in Columbia St is not combined with the one in Capitol Way until several blocks
north.  Redirecting flows from the sewer line in Columbia St will increase loading for the
main in Capitol Way.  DY said the flow to be redirected is small.  The Sid Snyder Way
project, finished 2 years ago, alleviated approximately 230 gpm from the combined sewer
system.  The future Pritchard parking lot project will free up additional capacity.  The
1063 Building project will direct a large amount of flow from the combined sewer areas at
the campus to the newly created storm outfall as part of the project.  JL feels better about
the combined sewer system capacity after this explanation.

K. The ongoing 1063 Bldg project was mentioned.  The project is proposing a new
stormwater discharge to the existing Capital Lake outfall.  This project will collect
stormwater that was going to the sewer and convey it to the new storm discharge.  The
new storm system has been designed to convey stormwater from adjacent areas that also
include portions of the West Campus lawn area.

L. DY mentioned that the Sid Snyder Way project and the ongoing 1063 Bldg project are
diverting stormwater from the combined sewer system to the storm systems, thus
increasing capacity in the combined sewer system.
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M. JL said a scoping meeting (prior to permit submittal) is required for any project that must
adhere to the 9 core requirements of the drainage manual.

Note: Sequence of discussion may differ from recorded notes.  Notes are organized to
consolidate common items of discussion and decisions.

These minutes are an accurate account of the items discussed to the best of my
knowledge. If you observe any discrepancies or have any questions, contact me
immediately at 425-741-3800.

Submitted by  Mark Davis
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1. INTRODUCTION 

This report documents the storm conveyance system for the proposed utility project that is related to the 1063 

Capitol Way Block Replacement Project.  This utility project also includes water quality treatment associated 

with the 1063 project’s adjacent roadways. 

 
Figure 1-1: Project Site Area 

 
The existing site discharges stormwater to two separate City of Olympia (City) systems.  Approximately half of 

the site drains west to the public storm drain in Columbia Street Southwest, while the remaining eastern half 

drains to a public combined sewer in Capitol Way South.  With the redevelopment of the site, contributing flows 

to the combined sewer are proposed to be rerouted to a designated storm system.  However, in discussions 

with the City, the storm drain in Columbia Street Southwest is undersized and cannot take additional flows.  As 

a result, the project proposes to install a new conveyance system to the west, within the Union Avenue 

Southwest alignment, ultimately discharging to an existing 36-inch culvert, which drains into Capitol Lake. 

2.  PROPOSED CONDITIONS 

The proposed storm extension begins at the intersection of Union Avenue SW and Columbia Street 

Southwest.  An 18-inch pipe runs west to a vault located at the northwest corner of the existing GA building.  

The system then splits into three 12-inch pipes that will be directional bored and connect to another vault at 

the toe of the slope.  A 24-inch pipe runs northwesterly until connecting to an existing 36-inch culvert, which 

outfalls into Capitol Lake. 
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The conveyance system is designed to ultimately redirect approximately 7 acres out of the City’s systems.  At 

the time of installation, approximately 1.6 acres will be removed from the Capitol Way combined sewer system 

and approximately 1.1 acres will be removed from the constrained Columbia storm drain.  In the future, when 

DES redevelops the GA building, approximately 4.3 acres will be removed from the constrained Columbia storm 

system and connect into the vault structure in the GA parking lot. 

3. MINIMUM REQUIREMENTS 

Since this project is an underground utility project, per the 2009 Drainage Design and Erosion Control Manual 

for the City of Olympia Volume I (DDECM), Section 2.2 Exemptions, the project is only subject to Minimum 

Requirement No. 2, Construction Stormwater Pollution Prevention. 

However, since the project is moving drainage flows from a combined sewer basin into a designated storm basin 

on Capitol Way South, Minimum Requirement No. 6 is also required for areas contributing to Catch Basin 4A. 

On a voluntary basis, DES is also electing to treat Columbia Street Southwest to meet Minimum Requirement 

No. 6. 

 

MINIMUM REQUIREMENT NO. 1: PREPARATION OF STORMWATER SITE PLANS 

Not applicable; however, civil stormwater plans have been prepared and are included in Appendix A. 

 

MINIMUM REQUIREMENT NO. 2: CONSTRUCTION STORMWATER POLLUTION 

PREVENTION (SWPP)  

Temporary Erosion and Sediment Control measures have been included on the civil stormwater plans.  Best 

Management Practices (BMPs) included are catch basin protection and filter fabric fence.  The contractor is 

responsible to prevent sediment-laden runoff from leaving the construction area. 

 

MINIMUM REQUIREMENT NO. 3: SOURCE CONTROL OF POLLUTION 

Not applicable. 

 

MINIMUM REQUIREMENT NO. 4: PRESERVATION OF NATURAL DRAINAGE SYSTEMS 

AND OUTFALLS 

Not applicable; however, the new storm system maintains the downstream receiving water body, Capitol Lake, 

for the storm basins being redirected and reduces area contributing to the combined sewers—a measure 

endorsed and encouraged by the City and the Department of Ecology (Ecology).  

 

MINIMUM REQUIREMENT NO. 5: ON-SITE STORMWATER MANAGEMENT, INCLUDING 

EASEMENTS AND SETBACKS 

Not applicable. 
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MINIMUM REQUIREMENT NO. 6: RUNOFF TREATMENT 

Water quality treatment is proposed for two adjacent rights-of-way fronting the 1063 Redevelopment Project.  

Due to a phosphorus-sensitive downstream system (Capitol Lake) and the arterial classification of Capitol Way 

South, the following treatment standards need to be addressed: 

 Enhanced Treatment 

 Phosphorus Control 

Treatment is proposed to be provided in two off-line Modular Wetland Systems (MWS) Linear Modular Wetland 

Facilities/Vaults.  These facilities have received Ecology’s General Use Level Designation (GULD) for Emerging 

Technologies for the following types of treatment: 

 Basic Treatment 

 Phosphorus Treatment 

 Enhanced Treatment 

Contributing areas to the treatment facilities and sizing calculations are included in Appendix B. 

 

MINIMUM REQUIREMENT NO. 7: FLOW CONTROL 

Not applicable. 

 

MINIMUM REQUIREMENT NO. 8: WETLANDS PROTECTION 

Not applicable. 

 

MINIMUM REQUIREMENT NO. 9: BASIN/WATERSHED PLANNING 

Not applicable. 

 

MINIMUM REQUIREMENT NO. 10: OPERATIONS AND MAINTENANCE 

Not applicable. 

However, per discussions with the City, the proposed stormwater conveyance system will be operated and 

maintained by the State Capitol Campus.  These items include the following: 

 Catch basins 

 Vault Structures SE No. 3 and SE No. 4 

 Conveyance piping 

Maintenance will be in accordance with the 2009 DDECM.  Refer to Appendix F for operations and 

maintenance requirements. 

The water quality facilities will be operated and maintained by the City.  These items included: 

 MWS Linear Wetland Vaults, WQ Vault-W and WQ Vault-E 

 Note:  No piping or catch basins will be maintained by the City 

 



 

DES | Sellen | ZGF | KPFF 

8 1063 Storm Extension and Water Quality 

4.  PROPOSED DRAINAGE  

 

CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

The project’s storm drain system is designed based on the 2009 DDECM and the Washington State’s 

Department of Transportation 2010 Hydraulics Manual M 23-03.03 (HM). 

Conveyance calculations are based on the following assumptions: 

 Uniform flow and backwater analysis are provided for both the 25-year and 100-year storm events 

o Runoff Flows are based on Rational Method 

o Runoff Coefficients are based on Type D soils, assumed values: 

0.9 for Impervious Areas 

0.22 for Pervious Areas 

o Land coverage was based on survey information, site visits, and assumptions for future 

developments, refer to Exhibits 1 and 2 in Appendix C for assumptions. 

o 24-hour Precipitation Value: 

4.5-inches for a 25-year 24-hour event 

6-inches for a 100-year 24-hour event 

o Time of Concentration: 

5 minutes minimum for hardscaped areas 

10 minutes for forested areas 

o Tail Water: 

Mean High High Water (MHHW) of 7.16 feet, refer to Exhibit 5 in Appendix C for reference information. 

 Minimum slope for pipes is based on maintaining a full-flow self-cleaning velocity of 3 feet per second. 

 Conveyance capacity of drainage pipes is based on the Uniform Flow calculations for the 25-year event 

and the Backwater Calculations for the 100-yr event, for which the HGL is completely contained below 

the rim elevations of the drainage structures. 

 Refer to Exhibit 3 in Appendix C for conveyance structure flow chart and Exhibit 4 in Appendix C for 

conveyance runoff flow calculations and pipe capacity calculations. 

 

VAULT NO. SE3 HYDRAULIC GRADE LINE REVIEW 

Due to the steep slope on the three 12-inch-diameter pipes, a detailed review of the possible hydraulic grade 

line is provided in Appendix D.  This review addresses three possible approaches to evaluate the HGL within 

Vault No. SE3 for the 100-year event: 

 Standard backwater analysis provided in Appendix C, ignoring approach velocity head 

 Headwater depth per HW/D nomagraph 

 Bernoulli’s Energy Equation, two conditions reviewed: 

o Incoming pipe not submerged with max velocity 

o Incoming pipe submerged, with barrel velocity 
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1063 Storm Extension and Water Quality Appendix A 

Appendix A 

Project Civil Stormwater Plans 
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1063 Storm Extension and Water Quality Appendix B 

Appendix B 

Water Quality Calculations 

 

1. Basin Map 

2. MGS Flood WQ Flow Rate Calculations 

3. Flow Restrictor Orifice Sizing 

 

 



 



East WQ Basin (CB #4a)
Area: 0.85ac
WQ Flow: 0.165cfs

West WQ Basin (CB #5)
Area: 0.46ac
WQ Flow: 0.051cfs

CB #4a

WQ VAULTE

CB #5

WQ VAULTW UNION AVE SW

C
A

P
IT

A
L 

W
A

Y
 S

C
O

LU
M

B
IA

 S
T

 S
W

11TH AVE SW

1063 CAPITAL WAY SITE

FIGURE 1
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Appendix C 

Conveyance Calculations 

 

1. On-site Basin Map 

2. Off-site Basin Map 

3. Conveyance Structure Flow Chart 

4. Conveyance and Backwater Calculations 

- 25-year event 

- 100-year event 

5. Tailwater Reference Information 

6. Precipitation Reference Information 
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1,289 sf

2,197 sf
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Drainage Calculations - Conveyance Check for the 25-year Storm Event

ASSUMPTIONS AND CONSTANTS

Manning's n = 0.012

Pr = 4.5

m = 6.63

n = 0.477

 Tc = 5

C impervious = 0.90

C pervious = 0.22

V min. allow. = 3.0

V max. allow. = 30.0

Min. Cover = 24

Layout Contributing Flow Calculations (Rational Method)

in.  (per DDECMO Vol 1, App 1-F, pg. F-6)

minutes (minimum Tc per WSDOT Hydraulics Manual M 23-03.03, June 2010, pg 2-11)
(per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.2-Runoff Coefficients for RM, pg 2-10 for 
Pavement and Roof)
(per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.2-Runoff Coefficients for RM, pg 2-10 for 
lawn, heavy soil)
ft/s (for Pipes, 2.0 ft/s min per DDECMO Vol 1, App 1-F, pg F-5) 
ft/s (for PVC, CMP, DI & Conc Pipes, per DDECMO Vol 1, App 1-F, Table 4 Max Slopes and Velocities, No 
Max for HDPE) 

(per Product Data, 0.010 per DDECMO Vol 1, App 1-F, Table 3 Manning's "n" for Pipes, Plastic/HDPE Pipe)
in.  (for 25-yr 24-hr event per WSDOT Isopluvials Maps, www.wsdot.wa.gov/Design/Hydraulics)
(for 25-year event per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.4A, Index to Rainfall 
Coeffcients, English Units)
(for 25-year event per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.4A, Index to Rainfall 
Coeffcients, English Units)

Layout Contributing Flow Calculations (Rational Method)

Structure Number

Impervious 

Area Pervious Area Area C Tc Tf TcEND

WSDOT

I25-yr

Contributing 

Q QTotal

(sf) (sf) (acres) (min) (min) (min) (in/hr) (cfs) (cfs)

1 2 3 4 5 6 7 8 9 10 11

Phase 1 - Adjacent to Building

0
CO #8 6,658 sf 2,763 sf 0.22 ac 0.70 5.0 0.39 5.39 2.97 in/hr 0.45 cfs 0.45 cfs
CO #7 0 sf 0 sf 0.00 ac 0.00 5.0 0.27 5.66 2.90 in/hr 0.00 cfs 0.45 cfs
CO #6 0 sf 0 sf 0.00 ac 0.00 5.0 0.21 5.86 2.85 in/hr 0.00 cfs 0.45 cfs
AD #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.87 2.85 in/hr 0.00 cfs 0.45 cfs

POC #4 1,224 sf 464 sf 0.04 ac 0.71 5.0 0.11 5.11 3.04 in/hr 0.08 cfs 0.08 cfs
POC #3 1,224 sf 464 sf 0.04 ac 0.71 5.0 1.22 6.33 2.75 in/hr 0.08 cfs 0.16 cfs
Conn #2 0 sf 0 sf 0.00 ac 0.00 5.0 0.19 6.53 2.71 in/hr 0.00 cfs 0.61 cfs
POC #2 1,224 sf 464 sf 0.04 ac 0.71 5.0 0.19 6.72 2.67 in/hr 0.07 cfs 0.68 cfs
CO #5 1,224 sf 464 sf 0.04 ac 0.71 5.0 0.24 6.96 2.63 in/hr 0.07 cfs 0.76 cfs
CO #4 0 sf 0 sf 0.00 ac 0.00 5.0 0.12 7.08 2.61 in/hr 0.00 cfs 0.76 cfs

CB #4A Bypass 0 sf 0 sf 0.00 ac 0.56 5.0 0.01 5.01 3.07 in/hr 0.10 cfs 0.10 cfs
WQ Vault E 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.02 3.07 in/hr 0.00 cfs 0.10 cfsWQ Vault E 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.02 3.07 in/hr 0.00 cfs 0.10 cfs

AD/Building 44,904 sf 2,197 sf 1.08 ac 0.87 5.0 0.03 5.03 3.07 in/hr 2.88 cfs 2.88 cfs

CO #11 1,869 sf 1,289 sf 0.07 ac 0.62 5.0 0.46 5.46 2.95 in/hr 0.13 cfs 0.13 cfs
CO #10 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.47 2.95 in/hr 0.00 cfs 0.13 cfs

CB #6 12,730 sf 0 sf 0.29 ac 0.90 5.0 0.09 5.09 3.05 in/hr 0.80 cfs 0.80 cfs
CB #5 3,934 sf 0 sf 0.09 ac 0.90 5.0 0.02 5.49 2.94 in/hr 0.24 cfs 1.12 cfs

CB #5 Bypass 0 sf 0 sf 0.00 ac 0.28 5.0 0.01 5.01 3.07 in/hr 0.05 cfs 0.05 cfs
WQ VAULT W 0 sf 0 sf 0.00 ac 0.00 5.0 0.04 5.05 3.06 in/hr 0.00 cfs 0.05 cfs

CO #3 76 sf 69 sf 0.00 ac 0.58 5.0 0.15 5.15 3.03 in/hr 0.01 cfs 0.01 cfs
CO #2 3,298 sf 320 sf 0.08 ac 0.84 5.0 0.12 5.27 3.00 in/hr 0.21 cfs 0.22 cfs
Conn #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.44 7.52 2.53 in/hr 0.00 cfs 0.97 cfs
CO #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.00 7.53 2.53 in/hr 0.00 cfs 0.97 cfs
CB #4A 21,908 sf 0 sf 0.50 ac 0.90 5.0 0.01 7.54 2.53 in/hr 1.15 cfs 2.02 cfs
CB #4 0 sf 0 sf 0.00 ac 0.00 5.0 0.13 7.67 2.51 in/hr 0.00 cfs 2.12 cfs
CB #3B 6,558 sf 1,312 sf 0.18 ac 0.79 5.0 0.57 8.24 2.43 in/hr 0.34 cfs 2.46 cfs
CB #3A 0 sf 0 sf 0.00 ac 0.00 5.0 0.31 8.55 2.38 in/hr 0.00 cfs 5.34 cfs
CB #2 0 sf 0 sf 0.00 ac 0.00 5.0 0.11 8.65 2.37 in/hr 0.00 cfs 6.52 cfs

Phase 2 - Downhill System

Offsite #2 153,429 sf 34,440 sf 4.31 ac 0.78 10.0 0.06 10.06 2.20 in/hr 7.37 cfs 7.37 cfs

Offsite #1 0 sf 107,374 sf 2.46 ac 0.22 10.0 0.06 10.06 2.20 in/hr 1.20 cfs 1.20 cfs

CB #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.73 9.38 2.28 in/hr 0.00 cfs 6.52 cfs
Vault #SE4 0 sf 0 sf 0.00 ac 0.00 5.0 0.13 10.19 2.19 in/hr 0.00 cfs 4.63 cfs

Vault #SE3 0 sf 0 sf 0.00 ac 0.00 5.0 0.05 10.24 2.19 in/hr 0.00 cfs 13.89 cfs
CB #SE2 0 sf 0 sf 0.00 ac 0.00 5.0 0.08 10.31 2.18 in/hr 0.00 cfs 13.89 cfs
CB #SE1 0 sf 0 sf 0.00 ac 0.00 5.0 0.24 10.55 2.15 in/hr 0.00 cfs 15.08 cfs
Outfall

2016-06-17-1063 Conveyance Design.xlsm | 25yr UF 1 of 8 6/17/2016 | 5:35 PM

C-4



 



KPFF Consulting Engineers

1063 Capital Way

KPFF Consulting Engineers

June 2016

Layout

ASSUMPTIONS AND CONSTANTS cont.

4 -in Pipe Wall Thickness = 0.5 in.  (per HDPE Product Data)
6 -in Pipe Wall Thickness = 0.5 in.  (per HDPE Product Data)

8 -in Pipe Wall Thickness = 0.5 in.  (per HDPE Product Data)
12 -in Pipe Wall Thickness = 1.3 in.  (per HDPE Product Data)

18 -in Pipe Wall Thickness = 2.0 in.  (per HDPE Product Data)

24 -in Pipe Wall Thickness = 2.0 in.  (per HDPE Product Data)
36 -in Pipe Wall Thickness = 3.0 in.  (per HDPE Product Data)

Min Cover for Plain Conc. Pipe = 1.5 ft.  (per WSDOT Hydraulics Manual Table 8-11.2 (English)).

Min Cover for Class IV Conc. Pipe = 1.0 ft.  (per WSDOT Hydraulics Manual Table 8-11.2 (English))
Min Cover for Class V Conc. Pipe = 0.5 ft.  (per WSDOT Hydraulics Manual Table 8-11.2 (English))

Project Pavement Thickness = 0.75 ft.  (per XXXXX)

Pipe Capacity Calculations Conveyance Checks NotesLayout

Structure Number

1

Phase 1 - Adjacent to Building

0
CO #8
CO #7
CO #6
AD #1

POC #4
POC #3
Conn #2
POC #2
CO #5
CO #4

CB #4A Bypass
WQ Vault E

Pipe Capacity Calculations Conveyance Checks Notes

Inlet Rim 

Elevation

Outlet Rim 

Elevation

Inlet Invert 

Elevation

Outlet Invert 

Elevation

Pipe 

Diameter Length Slope Velocity, V

Pipe Flow 

Capacity, Q Inlet Cover

Outlet 

Cover

Structure 

Diameter

Rim to 

Invert Pipe Type

Pipe 

Capacity 

Used VFull Check Q Check Inlet Cover

Outlet 

Cover Comments

(inches) (feet) (%) (ft/s) (cfs) (ft) (ft) (in) (ft) (%)

12 13 14 15 16 17 18 21 22 23 24 26 28 29 30 31 32 33 47

94.28 92.86 91.20 89.70 6 in 92.6 ft 1.62% 3.94 ft/s 0.77 cfs 2.5 ft 2.6 ft - 3.1 ft Plain 58.1% OK OK OK OK
92.86 92.31 89.70 89.00 6 in 55.6 ft 1.26% 3.47 ft/s 0.68 cfs 2.6 ft 2.8 ft - 3.2 ft Plain 65.9% OK OK OK OK
92.31 91.60 89.00 88.40 6 in 44.4 ft 1.35% 3.60 ft/s 0.71 cfs 2.8 ft 2.7 ft - 3.3 ft Plain 63.6% OK OK OK OK
91.60 92.43 88.40 85.07 6 in 10.7 ft 31.12% 17.27 ft/s 3.39 cfs 2.7 ft 6.8 ft - 3.2 ft Plain 13.3% OK OK OK OK

93.43 93.45 85.90 85.69 6 in 21.0 ft 1.00% 3.10 ft/s 0.61 cfs 7.0 ft 7.2 ft 48 7.5 ft Plain 13.8% OK OK OK OK
93.45 92.43 85.69 85.07 6 in 147.2 ft 0.42% 2.01 ft/s 0.39 cfs 7.2 ft 6.8 ft 48 7.8 ft Plain 40.6% Check OK OK OK
92.43 93.43 85.07 84.95 6 in 25.3 ft 0.49% 2.18 ft/s 0.43 cfs 6.8 ft 7.9 ft 48 7.4 ft Plain 142.7% Check Check OK OK
93.43 90.15 84.95 84.82 6 in 25.4 ft 0.49% 2.17 ft/s 0.43 cfs 7.9 ft 4.8 ft 48 8.5 ft Plain 160.3% Check Check OK OK
90.15 88.05 84.82 84.40 6 in 43.5 ft 0.97% 3.04 ft/s 0.60 cfs 4.8 ft 3.1 ft 48 5.3 ft Plain 126.6% OK Check OK OK
88.05 87.29 84.40 84.32 6 in 15.7 ft 0.51% 2.21 ft/s 0.43 cfs 3.1 ft 2.4 ft - 3.6 ft Plain 174.3% Check Check OK OK

78.29 78.20 76.35 76.24 6 in 4.0 ft 2.75% 5.13 ft/s 1.01 cfs 1.4 ft 1.4 ft - 1.9 ft Class V 9.4% OK OK Check Check
78.20 78.32 73.06 72.93 6 in 4.0 ft 3.25% 5.58 ft/s 1.10 cfs 4.6 ft 4.8 ft 48 5.1 ft Plain 8.7% OK OK OK OKWQ Vault E

AD/Building

CO #11
CO #10

CB #6
CB #5

CB #5 Bypass
WQ VAULT W

CO #3
CO #2
Conn #1
CO #1
CB #4A
CB #4
CB #3B
CB #3A
CB #2

Phase 2 - Downhill System

Offsite #2

78.20 78.32 73.06 72.93 6 in 4.0 ft 3.25% 5.58 ft/s 1.10 cfs 4.6 ft 4.8 ft 48 5.1 ft Plain 8.7% OK OK OK OK

78.57 78.65 74.27 73.30 12 in 18.0 ft 5.39% 11.41 ft/s 8.96 cfs 3.2 ft 4.2 ft - 4.3 ft Plain 32.2% OK OK OK OK

94.17 81.72 91.20 78.70 6 in 207.6 ft 6.02% 7.60 ft/s 1.49 cfs 2.4 ft 2.5 ft - 3.0 ft Plain 8.9% OK OK OK OK
81.72 80.73 78.70 76.00 6 in 11.3 ft 23.89% 15.13 ft/s 2.97 cfs 2.5 ft 4.2 ft - 3.0 ft Plain 4.5% OK OK OK OK

80.11 80.73 76.25 76.00 8 in 22.5 ft 1.11% 3.95 ft/s 1.38 cfs 3.2 ft 4.0 ft - 3.9 ft Plain 58.1% OK OK OK OK
80.73 80.70 75.80 72.16 8 in 18.5 ft 19.66% 16.63 ft/s 5.80 cfs 4.2 ft 7.8 ft - 4.9 ft Plain 19.4% OK OK OK OK

80.73 80.70 75.75 73.43 6 in 10.6 ft 21.89% 14.48 ft/s 2.84 cfs 4.4 ft 6.7 ft - 5.0 ft Plain 1.8% OK OK OK OK
80.70 80.70 72.30 72.09 6 in 10.6 ft 1.98% 4.36 ft/s 0.86 cfs 7.9 ft 8.1 ft 48 8.4 ft Plain 6.0% OK OK OK OK

91.73 89.69 88.70 86.70 6 in 53.9 ft 3.71% 5.96 ft/s 1.17 cfs 2.5 ft 2.4 ft - 3.0 ft Plain 0.5% OK OK OK OK
89.69 87.29 86.70 84.32 6 in 49.9 ft 4.77% 6.76 ft/s 1.33 cfs 2.4 ft 2.4 ft - 3.0 ft Plain 16.2% OK OK OK OK
87.29 78.91 84.32 76.65 6 in 173.3 ft 4.43% 6.51 ft/s 1.28 cfs 2.4 ft 1.7 ft - 3.0 ft Class V 76.0% OK OK OK Check
78.91 78.29 76.65 76.46 6 in 2.3 ft 8.15% 8.84 ft/s 1.74 cfs 1.7 ft 1.3 ft - 2.3 ft Class V 56.0% OK OK Check Check
78.29 78.32 76.46 72.93 12 in 13.0 ft 27.15% 25.61 ft/s 20.11 cfs .7 ft 4.3 ft - 1.8 ft Check 10.1% OK OK Check OK
78.32 76.90 72.93 72.72 12 in 31.8 ft 0.66% 3.99 ft/s 3.14 cfs 4.3 ft 3.1 ft 48 5.4 ft Plain 67.5% OK OK OK OK
76.90 78.65 72.22 71.77 18 in 129.3 ft 0.35% 3.80 ft/s 6.71 cfs 3.0 ft 5.2 ft 48 4.7 ft Plain 36.7% OK OK OK OK
78.65 80.70 71.77 71.33 18 in 85.8 ft 0.51% 4.61 ft/s 8.15 cfs 5.2 ft 7.7 ft 48 6.9 ft Plain 65.5% OK OK OK OK
80.70 79.46 71.33 71.06 18 in 35.7 ft 0.76% 5.60 ft/s 9.90 cfs 7.7 ft 6.7 ft 48 9.4 ft Plain 65.9% OK OK OK OK

80.95 79.84 76.90 68.77 18 in 76.9 ft 10.57% 20.94 ft/s 37.00 cfs 2.4 ft 9.4 ft 48 4.1 ft Plain 19.9% OK OK OK OK

Offsite #1

CB #1
Vault #SE4

Vault #SE3
CB #SE2
CB #SE1
Outfall

10.00 12.00 6.00 5.57 36 in 40.2 ft 1.07% 10.57 ft/s 74.73 cfs .8 ft 3.2 ft 60 4.0 ft Check 1.6% OK OK Check OK

79.46 79.84 71.06 69.27 18 in 242.2 ft 0.74% 5.54 ft/s 9.78 cfs 6.7 ft 8.9 ft 48 8.4 ft Plain 66.6% OK OK OK OK
79.84 14.32 69.27 5.52 12 in 208.6 ft 30.57% 27.17 ft/s 21.34 cfs 9.5 ft 7.7 ft 48 10.6 ft Plain 21.7% OK OK OK OK

14.32 12.00 6.52 6.17 24 in 25.5 ft 1.40% 9.22 ft/s 28.96 cfs 5.6 ft 3.7 ft 48 7.8 ft Plain 48.0% OK OK OK OK
12.00 12.00 6.17 5.57 24 in 42.7 ft 1.40% 9.22 ft/s 28.98 cfs 3.7 ft 4.3 ft 48 5.8 ft Plain 47.9% OK OK OK OK
12.00 10.00 5.57 3.95 36 in 151.5 ft 1.07% 10.56 ft/s 74.67 cfs 3.2 ft 2.8 ft 60 6.4 ft Plain 20.2% OK OK OK OK
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Drainage Calculations - Conveyance Check for the 100-year Storm Event

ASSUMPTIONS AND CONSTANTS

Manning's n = 0.012
Pr = 6

m = 8.17

n = 0.48
 Tc = 5

C impervious = 0.90

C pervious = 0.22
V min. allow. = 3.0

V max. allow. = 30.0
Min. Cover = 24

Layout Contributing Flow Calculations (Rational Method)

in.  (per DDECMO Vol 1, App 1-F, pg. F-6)

minutes (minimum Tc per WSDOT Hydraulics Manual M 23-03.03, June 2010, pg 2-11)
(per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.2-Runoff Coefficients for RM, pg 2-10 for 
Pavement and Roof)
(per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.2-Runoff Coefficients for RM, pg 2-10 for 
lawn, heavy soil)
ft/s (for Pipes, 2.0 ft/s min per DDECMO Vol 1, App 1-F, pg F-5) 
ft/s (for PVC, CMP, DI & Conc Pipes, per DDECMO Vol 1, App 1-F, Table 4 Max Slopes and Velocities, No 
Max for HDPE) 

(per Product Data, 0.010 per DDECMO Vol 1, App 1-F, Table 3 Manning's "n" for Pipes, Plastic/HDPE Pipe)
in.  (for 25-yr 24-hr event per WSDOT Isopluvials Maps, www.wsdot.wa.gov/Design/Hydraulics)
(for 25-year event per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.4A, Index to Rainfall 
Coeffcients, English Units)
(for 25-year event per WSDOT Hydraulics Manual M 23-03.03, June 2010, Fig 2-5.4A, Index to Rainfall 
Coeffcients, English Units)

Layout Contributing Flow Calculations (Rational Method)

Structure Number

Impervious 

Area Pervious Area Area C Tc Tf TcEND I25-yr

Contributing 

Q QTotal

(sf) (sf) (acres) (min) (min) (min) (in/hr) (cfs) (cfs)

1 2 3 4 5 6 7 8 9 10 11

Phase 1 - Adjacent to Building

0

0
CO #8 6,658 sf 2,763 sf 0.22 ac 0.70 5.0 0.39 5.39 3.64 in/hr 0.55 cfs 0.55 cfs
CO #7 0 sf 0 sf 0.00 ac 0.00 5.0 0.27 5.66 3.56 in/hr 0.00 cfs 0.55 cfs
CO #6 0 sf 0 sf 0.00 ac 0.00 5.0 0.21 5.86 3.50 in/hr 0.00 cfs 0.55 cfs
AD #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.87 3.49 in/hr 0.00 cfs 0.55 cfs

POC #4 1,224 sf 464 sf 0.04 ac 0.71 5.0 0.11 5.11 3.73 in/hr 0.10 cfs 0.10 cfs
POC #3 1,224 sf 464 sf 0.04 ac 0.71 5.0 1.22 6.33 3.37 in/hr 0.09 cfs 0.20 cfs
Conn #2 0 sf 0 sf 0.00 ac 0.00 5.0 0.19 6.53 3.32 in/hr 0.00 cfs 0.75 cfs
POC #2 1,224 sf 464 sf 0.04 ac 0.71 5.0 0.19 6.72 3.27 in/hr 0.09 cfs 0.84 cfs
CO #5 1,224 sf 464 sf 0.04 ac 0.71 5.0 0.24 6.96 3.22 in/hr 0.09 cfs 0.93 cfs
CO #4 0 sf 0 sf 0.00 ac 0.00 5.0 0.12 7.08 3.19 in/hr 0.00 cfs 0.93 cfs

CB #4A Bypass 0 sf 0 sf 0.00 ac 0.56 5.0 0.01 5.01 3.77 in/hr 0.10 cfs 0.10 cfs
WQ Vault E 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.02 3.76 in/hr 0.00 cfs 0.10 cfsWQ Vault E 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.02 3.76 in/hr 0.00 cfs 0.10 cfs

AD/Building 44,904 sf 2,197 sf 1.08 ac 0.87 5.0 0.03 5.03 3.76 in/hr 3.53 cfs 3.53 cfs

CO #11 1,869 sf 1,289 sf 0.07 ac 0.62 5.0 0.46 5.46 3.62 in/hr 0.16 cfs 0.16 cfs
CO #10 0 sf 0 sf 0.00 ac 0.00 5.0 0.01 5.47 3.61 in/hr 0.00 cfs 0.16 cfs

CB #6 12,730 sf 0 sf 0.29 ac 0.90 5.0 0.09 5.09 3.74 in/hr 0.98 cfs 0.98 cfs
CB #5 3,934 sf 0 sf 0.09 ac 0.90 5.0 0.02 5.49 3.61 in/hr 0.29 cfs 1.35 cfs

CB #5 Bypass 0 sf 0 sf 0.00 ac 0.28 5.0 0.01 5.01 3.77 in/hr 0.05 cfs 0.05 cfs
WQ VAULT W 0 sf 0 sf 0.00 ac 0.00 5.0 0.04 5.05 3.75 in/hr 0.00 cfs 0.05 cfs

CO #3 76 sf 69 sf 0.00 ac 0.58 5.0 0.15 5.15 3.72 in/hr 0.01 cfs 0.01 cfs
CO #2 3,298 sf 320 sf 0.08 ac 0.84 5.0 0.12 5.27 3.68 in/hr 0.26 cfs 0.26 cfs
Conn #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.44 7.52 3.10 in/hr 0.00 cfs 1.19 cfs
CO #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.00 7.53 3.10 in/hr 0.00 cfs 1.19 cfs
CB #4A 21,908 sf 0 sf 0.50 ac 0.90 5.0 0.01 7.54 3.10 in/hr 1.40 cfs 2.54 cfs
CB #4 0 sf 0 sf 0.00 ac 0.00 5.0 0.13 7.67 3.07 in/hr 0.00 cfs 2.64 cfs
CB #3B 6,558 sf 1,312 sf 0.18 ac 0.79 5.0 0.57 8.24 2.97 in/hr 0.42 cfs 3.06 cfs
CB #3A 0 sf 0 sf 0.00 ac 0.00 5.0 0.31 8.55 2.92 in/hr 0.00 cfs 6.59 cfs
CB #2 0 sf 0 sf 0.00 ac 0.00 5.0 0.11 8.65 2.90 in/hr 0.00 cfs 7.99 cfs

Phase 2 - Downhill System

Offsite #2 153,429 sf 34,440 sf 4.31 ac 0.78 10.0 0.06 10.06 2.70 in/hr 9.02 cfs 9.02 cfs

Offsite #1 0 sf 107,374 sf 2.46 ac 0.22 10.0 0.06 10.06 2.70 in/hr 1.46 cfs 1.46 cfs

CB #1 0 sf 0 sf 0.00 ac 0.00 5.0 0.73 9.38 2.79 in/hr 0.00 cfs 7.99 cfs
Vault #SE4 0 sf 0 sf 0.00 ac 0.00 5.0 0.13 10.19 2.68 in/hr 0.00 cfs 5.67 cfs

Vault #SE3 0 sf 0 sf 0.00 ac 0.00 5.0 0.05 10.24 2.68 in/hr 0.00 cfs 17.01 cfs
CB #SE2 0 sf 0 sf 0.00 ac 0.00 5.0 0.08 10.31 2.67 in/hr 0.00 cfs 17.01 cfs
CB #SE1 0 sf 0 sf 0.00 ac 0.00 5.0 0.24 10.55 2.64 in/hr 0.00 cfs 18.47 cfs
Outfall
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Layout

ASSUMPTIONS AND CONSTANTS cont.

4 -in Pipe Wall Thickness = 0.5 in.  (per HDPE Product Data)
6 -in Pipe Wall Thickness = 0.5 in.  (per HDPE Product Data)

8 -in Pipe Wall Thickness = 0.5 in.  (per HDPE Product Data)
12 -in Pipe Wall Thickness = 1.3 in.  (per HDPE Product Data)

18 -in Pipe Wall Thickness = 2.0 in.  (per HDPE Product Data)

24 -in Pipe Wall Thickness = 2.0 in.  (per HDPE Product Data)
36 -in Pipe Wall Thickness = 3.0 in.  (per HDPE Product Data)

Min Cover for Plain Conc. Pipe = 1.5 ft.  (per WSDOT Hydraulics Manual Table 8-11.2 (English))

Min Cover for Class IV Conc. Pipe = 1.0 ft.  (per WSDOT Hydraulics Manual Table 8-11.2 (English))
Min Cover for Class V Conc. Pipe = 0.5 ft.  (per WSDOT Hydraulics Manual Table 8-11.2 (English))

Project Pavement Thickness = 0.75 ft.  (per XXXXX)

Pipe Capacity Calculations Conveyance ChecksLayout

Structure Number

1

Phase 1 - Adjacent to Building

0

0
CO #8
CO #7
CO #6
AD #1

POC #4
POC #3
Conn #2
POC #2
CO #5
CO #4

CB #4A Bypass
WQ Vault E

Pipe Capacity Calculations Conveyance Checks

Inlet Rim 

Elevation

Outlet Rim 

Elevation

Inlet Invert 

Elevation

Outlet Invert 

Elevation

Pipe 

Diameter Length Slope Velocity, V

Pipe Flow 

Capacity, Q Inlet Cover

Outlet 

Cover

Structure 

Diameter

Rim to 

Invert Pipe Type

Pipe 

Capacity 

Used VFull Check Q Check Inlet Cover

Outlet 

Cover

(inches) (feet) (%) (ft/s) (cfs) (ft) (ft) (in) (ft) (%)

12 13 14 15 16 17 18 21 22 23 24 26 28 29 30 31 32 33

94.28 92.86 91.20 89.70 6 in 92.6 ft 1.62% 3.94 ft/s 0.77 cfs 2.5 ft 2.6 ft - 3.1 ft Plain 71.3% OK OK OK OK
92.86 92.31 89.70 89.00 6 in 55.6 ft 1.26% 3.47 ft/s 0.68 cfs 2.6 ft 2.8 ft - 3.2 ft Plain 80.8% OK OK OK OK
92.31 91.60 89.00 88.40 6 in 44.4 ft 1.35% 3.60 ft/s 0.71 cfs 2.8 ft 2.7 ft - 3.3 ft Plain 78.0% OK OK OK OK
91.60 92.43 88.40 85.07 6 in 10.7 ft 31.12% 17.27 ft/s 3.39 cfs 2.7 ft 6.8 ft - 3.2 ft Plain 16.3% OK OK OK OK

93.43 93.45 85.90 85.69 6 in 21.0 ft 1.00% 3.10 ft/s 0.61 cfs 7.0 ft 7.2 ft 48 7.5 ft Plain 17.0% OK OK OK OK
93.45 92.43 85.69 85.07 6 in 147.2 ft 0.42% 2.01 ft/s 0.39 cfs 7.2 ft 6.8 ft 48 7.8 ft Plain 49.7% Check OK OK OK
92.43 93.43 85.07 84.95 6 in 25.3 ft 0.49% 2.18 ft/s 0.43 cfs 6.8 ft 7.9 ft 48 7.4 ft Plain 175.0% Check Check OK OK
93.43 84.95 84.95 84.82 6 in 25.4 ft 0.49% 2.17 ft/s 0.43 cfs 7.9 ft -.4 ft 48 8.5 ft Check 196.5% Check Check OK Check
90.15 88.05 84.82 84.40 6 in 43.5 ft 0.97% 3.04 ft/s 0.60 cfs 4.8 ft 3.1 ft 48 5.3 ft Plain 155.2% OK Check OK OK
88.05 87.29 84.40 84.32 6 in 15.7 ft 0.51% 2.21 ft/s 0.43 cfs 3.1 ft 2.4 ft - 3.6 ft Plain 213.6% Check Check OK OK

78.29 78.20 76.35 76.24 6 in 4.0 ft 2.75% 5.13 ft/s 1.01 cfs 1.4 ft 1.4 ft - 1.9 ft Class V 9.4% OK OK Check Check
78.20 78.32 73.06 72.93 6 in 4.0 ft 3.25% 5.58 ft/s 1.10 cfs 4.6 ft 4.8 ft 48 5.1 ft Plain 8.7% OK OK OK OKWQ Vault E

AD/Building

CO #11
CO #10

CB #6
CB #5

CB #5 Bypass
WQ VAULT W

CO #3
CO #2
Conn #1
CO #1
CB #4A
CB #4
CB #3B
CB #3A
CB #2

Phase 2 - Downhill System

Offsite #2

78.20 78.32 73.06 72.93 6 in 4.0 ft 3.25% 5.58 ft/s 1.10 cfs 4.6 ft 4.8 ft 48 5.1 ft Plain 8.7% OK OK OK OK

78.57 78.65 74.27 73.30 12 in 18.0 ft 5.39% 11.41 ft/s 8.96 cfs 3.2 ft 4.3 ft - 4.3 ft Plain 39.4% OK OK OK OK

94.17 81.72 91.20 78.70 6 in 207.6 ft 6.02% 7.60 ft/s 1.49 cfs 2.4 ft 2.5 ft - 3.0 ft Plain 10.9% OK OK OK OK
81.72 80.73 78.70 76.00 6 in 11.3 ft 23.89% 15.13 ft/s 2.97 cfs 2.5 ft 4.2 ft - 3.0 ft Plain 5.5% OK OK OK OK

80.11 80.73 76.25 76.00 8 in 22.5 ft 1.11% 3.95 ft/s 1.38 cfs 3.2 ft 4.0 ft - 3.9 ft Plain 71.3% OK OK OK OK
80.73 80.70 75.80 72.16 8 in 18.5 ft 19.66% 16.63 ft/s 5.80 cfs 4.2 ft 7.8 ft - 4.9 ft Plain 23.2% OK OK OK OK

80.73 80.70 75.75 73.43 6 in 10.6 ft 21.89% 14.48 ft/s 2.84 cfs 4.4 ft 6.7 ft - 5.0 ft Plain 1.8% OK OK OK OK
80.70 80.70 72.30 72.09 6 in 10.6 ft 1.98% 4.36 ft/s 0.86 cfs 7.9 ft 8.1 ft 48 8.4 ft Plain 6.0% OK OK OK OK

91.73 89.69 88.70 86.70 6 in 53.9 ft 3.71% 5.96 ft/s 1.17 cfs 2.5 ft 2.4 ft - 3.0 ft Plain 0.6% OK OK OK OK
89.69 87.29 86.70 84.32 6 in 49.9 ft 4.77% 6.76 ft/s 1.33 cfs 2.4 ft 2.4 ft - 3.0 ft Plain 19.9% OK OK OK OK
87.29 78.91 84.32 76.65 6 in 173.3 ft 4.43% 6.51 ft/s 1.28 cfs 2.4 ft 1.7 ft - 3.0 ft Class V 93.1% OK OK OK Check
78.91 78.29 76.65 76.46 6 in 2.3 ft 8.15% 8.84 ft/s 1.74 cfs 1.7 ft 1.3 ft - 2.3 ft Class V 68.6% OK OK Check Check
78.29 78.32 76.46 72.93 12 in 13.0 ft 27.15% 25.61 ft/s 20.11 cfs .7 ft 4.3 ft - 1.8 ft Check 12.6% OK OK Check OK
78.32 76.90 72.93 72.72 12 in 31.8 ft 0.66% 3.99 ft/s 3.14 cfs 4.3 ft 3.1 ft 48 5.4 ft Plain 84.1% OK OK OK OK
76.90 78.65 72.22 71.77 18 in 129.3 ft 0.35% 3.80 ft/s 6.71 cfs 3.0 ft 5.3 ft 48 4.7 ft Plain 45.6% OK OK OK OK
78.65 80.70 71.77 71.33 18 in 85.8 ft 0.51% 4.61 ft/s 8.15 cfs 5.2 ft 7.8 ft 48 6.9 ft Plain 80.9% OK OK OK OK
80.70 79.46 71.33 71.06 18 in 35.7 ft 0.76% 5.60 ft/s 9.90 cfs 7.7 ft 6.9 ft 48 9.4 ft Plain 80.7% OK OK OK OK

80.95 79.84 76.90 68.77 18 in 76.9 ft 10.57% 20.94 ft/s 37.00 cfs 2.4 ft 9.5 ft 48 4.1 ft Plain 24.4% OK OK OK OK

Offsite #1

CB #1
Vault #SE4

Vault #SE3
CB #SE2
CB #SE1
Outfall

10.00 12.00 6.00 5.57 36 in 40.2 ft 1.07% 10.57 ft/s 74.73 cfs .8 ft 3.4 ft 60 4.0 ft Check 2.0% OK OK Check OK

79.46 79.84 71.06 69.27 18 in 242.2 ft 0.74% 5.54 ft/s 9.78 cfs 6.7 ft 9.0 ft 48 8.4 ft Plain 81.7% OK OK OK OK
79.84 14.32 69.27 5.52 12 in 208.6 ft 30.57% 27.17 ft/s 21.34 cfs 9.5 ft 7.8 ft 48 10.6 ft Plain 26.6% OK OK OK OK

14.32 12.00 6.52 6.17 24 in 25.5 ft 1.40% 9.22 ft/s 28.96 cfs 5.6 ft 3.8 ft 48 7.8 ft Plain 58.7% OK OK OK OK
12.00 12.00 6.17 5.57 24 in 42.7 ft 1.40% 9.22 ft/s 28.98 cfs 3.7 ft 4.4 ft 48 5.8 ft Plain 58.7% OK OK OK OK
12.00 10.00 5.57 3.95 36 in 151.5 ft 1.07% 10.56 ft/s 74.67 cfs 3.2 ft 3.0 ft 60 6.4 ft Plain 24.7% OK OK OK OK
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Drainage Calculations - Backwater Analysis for the 25-year Storm Event

ASSUMPTIONS AND CONSTANTS

Manning's n = 0.012 (per Product Data, 0.010 per TCDDECM Vol 1, App 1-F, Table 3 Manning's "n" for Pipes, Plastic/HDPE Pipe)
Inlet Control Analysis =  Assumed square edge with headwall

*If Q/(AD^0.5)<=3.5, unsubmerged inlet conditions. If Q/(AD^0.5)>=4.0, submerged conditions (See KCSWDM pg.4-37)
Unsubmerged : Submerged :

K = 0.0098 c = 0.0398 (per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)
M = 2.0 Y = 0.67 (per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)

Bend Head Loss Coeff., Kb = 1.23 (per KCSWDM Figure 4.2.1.K for 90° Bend at a Manhole, no Special Shaping)
Entrance Loss Coef., Ke = 0.5 ( per KCSWDM Table 4.3.1.B  for Square-Cut End Concrete Pipe)

g = 32.2 ft/s2 - acceleration due to gravity

Layout Pipe Sytem Design Backwater Calculation

Inlet 

Structure Number

Design Flow, 

Q Length Pipe Size "n" Value Slope Outlet El Inlet Elev Q/(AD^0.5)*

Inlet 

Controlled 

Condition Q
2
Bc/(gAc

3
) Critical Depth

Critical 

Velocity Barrel Area

Barrel 

Velocity

Barrel Vel 

Head

(cfs) (ft) (in) (%) (ft) (ft) (ft) (fps) (sf) (fps) (ft)

1 2 3 4 5 6 7 8 9 10 14 15 16 17 18 19

Phase 1 - Adjacent to Building

0

0
CO #8 0.45 92.60 6 0.012 1.62% 89.70 91.20 3.239 Unsubmerged 1.00 0.34 3.15 0.196 2.290 0.0815
CO #7 0.45 55.60 6 0.012 1.26% 89.00 89.70 3.239 Unsubmerged 1.00 0.34 3.15 0.196 2.290 0.0815
CO #6 0.45 44.40 6 0.012 1.35% 88.40 89.00 3.239 Unsubmerged 1.00 0.34 3.15 0.196 2.290 0.0815
AD #1 0.45 10.70 6 0.012 31.12% 85.07 88.40 3.239 Unsubmerged 1.00 0.34 3.15 0.196 2.290 0.0815

POC #4 0.08 21.00 6 0.012 1.00% 85.69 85.90 0.606 Unsubmerged 1.00 0.14 1.82 0.196 0.428 0.0029
POC #3 0.16 147.20 6 0.012 0.42% 85.07 85.69 1.153 Unsubmerged 1.00 0.20 2.19 0.196 0.815 0.0103
Conn #2 0.61 25.30 6 0.012 0.49% 84.95 85.07 4.392 Submerged 1.00 0.40 3.65 0.196 3.106 0.1498
POC #2 0.68 25.40 6 0.012 0.49% 84.82 84.95 4.924 Submerged 1.00 0.42 3.90 0.196 3.482 0.1882
CO #5 0.76 43.50 6 0.012 0.97% 84.40 84.82 5.447 Submerged 1.00 0.44 4.17 0.196 3.851 0.2303
CO #4 0.76 15.70 6 0.012 0.51% 84.32 84.40 5.447 Submerged 1.00 0.44 4.17 0.196 3.851 0.2303

CB #4A Bypass 0.10 4.00 6 0.012 2.75% 76.24 76.35 0.684 Unsubmerged 1.00 0.15 1.88 0.196 0.484 0.0036
WQ Vault E 0.10 4.00 6 0.012 3.25% 72.93 73.06 0.684 Unsubmerged 1.00 0.15 1.88 0.196 0.484 0.0036

AD/Building 2.88 18.00 12 0.012 5.39% 73.30 74.27 3.669 Submerged 1.00 0.73 4.71 0.785 3.669 0.2090

CO #11 0.13 207.60 6 0.012 6.02% 78.70 91.20 0.959 Unsubmerged 1.00 0.18 2.07 0.196 0.678 0.0071CO #11 0.13 207.60 6 0.012 6.02% 78.70 91.20 0.959 Unsubmerged 1.00 0.18 2.07 0.196 0.678 0.0071
CO #10 0.13 11.30 6 0.012 23.89% 76.00 78.70 0.959 Unsubmerged 1.00 0.18 2.07 0.196 0.678 0.0071

CB #6 0.80 22.50 8 0.012 1.11% 76.00 76.25 2.814 Unsubmerged 1.00 0.42 3.43 0.349 2.298 0.0820
CB #5 1.12 18.50 8 0.012 19.66% 72.16 75.80 3.942 Submerged 1.00 0.50 3.98 0.349 3.219 0.1609

CB #5 Bypass 0.05 10.60 6 0.012 21.89% 73.43 75.75 0.367 Unsubmerged 1.00 0.11 1.58 0.196 0.260 0.0010
WQ VAULT W 0.05 10.58 6 0.012 1.98% 72.09 72.30 0.367 Unsubmerged 1.00 0.11 1.58 0.196 0.260 0.0010

CO #3 0.01 53.90 6 0.012 3.71% 86.70 88.70 0.042 Unsubmerged 1.00 0.04 0.90 0.196 0.030 0.0000
CO #2 0.22 49.90 6 0.012 4.77% 84.32 86.70 1.549 Unsubmerged 1.00 0.23 2.40 0.196 1.095 0.0186
Conn #1 0.97 173.30 6 0.012 4.43% 76.65 84.32 6.996 Submerged 1.00 0.47 5.07 0.196 4.947 0.3800
CO #1 0.97 2.33 6 0.012 8.15% 76.46 76.65 6.996 Submerged 1.00 0.47 5.07 0.196 4.947 0.3800
CB #4A 2.02 13.00 12 0.012 27.15% 72.93 76.46 2.574 Unsubmerged 1.00 0.61 4.05 0.785 2.574 0.1029
CB #4 2.12 31.80 12 0.012 0.66% 72.72 72.93 2.695 Unsubmerged 1.00 0.62 4.13 0.785 2.695 0.1128
CB #3B 2.46 129.30 18 0.012 0.35% 71.77 72.22 1.137 Unsubmerged 1.00 0.59 3.78 1.767 1.393 0.0301
CB #3A 5.34 85.75 18 0.012 0.51% 71.33 71.77 2.469 Unsubmerged 1.00 0.89 4.89 1.767 3.023 0.1419
CB #2 6.52 35.70 18 0.012 0.76% 71.06 71.33 3.011 Unsubmerged 1.00 0.99 5.28 1.767 3.688 0.2112

Phase 2 - Downhill System

Offsite #2 7.37 76.90 18 0.012 10.57% 68.77 76.90 3.406 Unsubmerged 1.00 1.05 5.57 1.767 4.171 0.2701

Offsite #1 1.20 40.20 36 0.012 1.07% 5.57 6.00 0.098 Unsubmerged 1.00 0.34 2.73 7.069 0.169 0.0004

CB #1 6.52 242.20 18 0.012 0.74% 69.27 71.06 3.011 Unsubmerged 1.00 0.99 5.28 1.767 3.688 0.2112
Vault #SE4 4.63 208.56 12 0.012 30.57% 5.52 69.27 5.894 Submerged 1.00 0.90 6.24 0.785 5.894 0.5395

Vault #SE3 13.89 25.50 24 0.012 1.40% 6.17 6.52 3.126 Unsubmerged 1.00 1.34 6.20 3.142 4.421 0.3034
CB #SE2 13.89 42.70 24 0.012 1.40% 5.57 6.17 3.126 Unsubmerged 1.00 1.34 6.20 3.142 4.421 0.3034
CB #SE1 15.08 151.50 36 0.012 1.07% 3.95 5.57 1.232 Unsubmerged 1.00 1.24 5.48 7.069 2.134 0.0707
Outfall
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Layout

Drainage Calculations - Backwater Analysis for the 25-year Storm Event

ASSUMPTIONS AND CONSTANTS

Manning's n = 0.012 (per Product Data, 0.010 per TCDDECM Vol 1, App 1-F, Table 3 Manning's "n" for Pipes, Plastic/HDPE Pipe)
Inlet Control Analysis =  Assumed square edge with headwall

*If Q/(AD^0.5)<=3.5, unsubmerged inlet conditions. If Q/(AD^0.5)>=4.0, submerged conditions (See KCSWDM pg.4-37)
Unsubmerged : Submerged :

K = 0.0098 c = 0.0398
M = 2.0 Y = 0.67 (per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)

Bend Head Loss Coeff., Kb = 1.23 (per KCSWDM Figure 4.2.1.K for 90° Bend at a Manhole, no Special Shaping)(per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)
Entrance Loss Coef., Ke = 0.5 ( per KCSWDM Table 4.3.1.B  for Square-Cut End Concrete Pipe)

g = 32.2 ft/s2 - acceleration due to gravity

Checks

Junction  Clearance 

Structure Number

1

Phase 1 - Adjacent to Building

0

0
CO #8
CO #7
CO #6
AD #1

POC #4
POC #3
Conn #2
POC #2
CO #5
CO #4

CB #4A Bypass
WQ Vault E

AD/Building

CO #11

TW Elev

Hydraulic 

Radius Friction Loss

Entrance HGL 

Elev

Entrance 

Head Loss

Exit Head 

Loss

Outlet Control 

Elev 

Inlet Control 

Elev*

Inlet or Outlet 

Controlled?

Approach 

Velocity Head

Bend Head 

Loss

Junction  

Loss Coeff., 

Kj

Junction 

Head Loss HW Elev CB Rim Elev

Overtopping 

Check

Clearance 

btwn Rim and 

HGL

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

90.16 0.125 0.5007 90.66 0.0407 0.0815 90.78 91.74 Inlet 0.000 0.0000 0.00 0.0000 91.74 94.28 OK 2.54
89.46 0.125 0.3006 89.76 0.0407 0.0815 89.88 90.24 Inlet 0.081 0.0000 0.00 0.0000 90.16 92.86 OK 2.70
88.79 0.125 0.2401 89.03 0.0407 0.0815 89.15 89.54 Inlet 0.081 0.0000 0.00 0.0000 89.46 92.31 OK 2.85
88.11 0.125 0.0579 88.17 0.0407 0.0815 88.29 88.87 Inlet 0.081 0.0000 0.00 0.0000 88.79 91.60 OK 2.81

88.22 0.125 0.0040 88.23 0.0014 0.0029 88.23 86.09 Outlet 0.000 0.0000 0.00 0.0000 88.23 93.43 OK 5.20
88.11 0.125 0.1008 88.21 0.0052 0.0103 88.23 85.97 Outlet 0.003 0.0000 0.00 0.0000 88.22 93.45 OK 5.23
87.54 0.125 0.2515 87.79 0.0749 0.1498 88.01 85.79 Outlet 0.081 0.1002 0.95 0.0776 88.11 92.43 OK 4.32
87.09 0.125 0.3173 87.40 0.0941 0.1882 87.69 85.76 Outlet 0.150 0.0000 0.00 0.0000 87.54 93.43 OK 5.89
86.26 0.125 0.6650 86.93 0.1152 0.2303 87.28 85.74 Outlet 0.188 0.0000 0.00 0.0000 87.09 90.15 OK 3.06
85.91 0.125 0.2400 86.15 0.1152 0.2303 86.49 85.32 Outlet 0.230 0.0000 0.00 0.0000 86.26 88.05 OK 1.79

73.91 0.125 0.0010 73.92 0.0018 0.0036 73.92 76.55 Inlet 0.000 0.0000 0.00 0.0000 76.55 78.29 OK 1.74
73.91 0.125 0.0010 73.91 0.0018 0.0036 73.92 73.26 Outlet 0.004 0.0000 0.00 0.0000 73.91 78.20 OK 4.29

73.52 0.250 0.0993 73.62 0.1045 0.2090 73.93 75.45 Inlet 0.000 0.0000 0.00 0.0000 75.45 78.57 OK 3.12

78.89 0.125 0.0985 78.98 0.0036 0.0071 78.99 91.44 Inlet 0.000 0.0000 0.00 0.0000 91.44 94.17 OK 2.73CO #11
CO #10

CB #6
CB #5

CB #5 Bypass
WQ VAULT W

CO #3
CO #2
Conn #1
CO #1
CB #4A
CB #4
CB #3B
CB #3A
CB #2

Phase 2 - Downhill System

Offsite #2

Offsite #1

CB #1

78.89 0.125 0.0985 78.98 0.0036 0.0071 78.99 91.44 Inlet 0.000 0.0000 0.00 0.0000 91.44 94.17 OK 2.73
76.62 0.125 0.0054 76.63 0.0036 0.0071 76.64 78.89 Inlet 0.007 0.0000 0.00 0.0000 78.89 81.72 OK 2.83

76.62 0.167 0.0835 76.71 0.0410 0.0820 76.83 76.90 Inlet 0.000 0.0000 0.00 0.0000 76.90 80.11 OK 3.21
72.94 0.167 0.1347 73.08 0.0804 0.1609 73.32 76.59 Inlet 0.082 0.1008 0.13 0.0106 76.62 80.73 OK 4.11

72.94 0.125 0.0007 72.94 0.0005 0.0010 72.94 75.85 Inlet 0.000 0.0000 0.00 0.0000 75.85 80.73 OK 4.88
72.94 0.125 0.0007 72.94 0.0005 0.0010 72.94 72.45 Outlet 0.001 0.0000 0.00 0.0000 72.94 80.70 OK 7.76

87.02 0.125 0.0000 87.02 0.0000 0.0000 87.02 88.74 Inlet 0.000 0.0000 0.00 0.0000 88.74 91.73 OK 2.99
85.91 0.125 0.0617 85.97 0.0093 0.0186 86.00 87.02 Inlet 0.000 0.0000 0.00 0.0000 87.02 89.69 OK 2.67
77.56 0.125 4.3707 81.93 0.1900 0.3800 82.50 85.62 Inlet 0.230 0.2833 1.04 0.2385 85.91 87.29 OK 1.38
76.87 0.125 0.0588 76.93 0.1900 0.3800 77.50 77.94 Inlet 0.380 0.0000 0.00 0.0000 77.56 78.91 OK 1.35
73.91 0.250 0.0353 73.95 0.0514 0.1029 74.10 77.25 Inlet 0.380 0.0000 0.00 0.0000 76.87 78.29 OK 1.42
73.51 0.250 0.0947 73.60 0.0564 0.1128 73.77 73.88 Inlet 0.103 0.1265 0.04 0.0040 73.91 78.32 OK 4.41
73.52 0.375 0.0600 73.58 0.0151 0.0301 73.62 73.05 Outlet 0.113 0.0000 0.00 0.0000 73.51 76.90 OK 3.39
72.94 0.375 0.1874 73.13 0.0710 0.1419 73.34 73.12 Outlet 0.209 0.2571 0.61 0.1276 73.52 78.65 OK 5.13
72.40 0.375 0.1161 72.51 0.1056 0.2112 72.83 72.88 Inlet 0.161 0.1979 0.16 0.0258 72.94 80.70 OK 7.76

71.39 0.375 0.3199 71.71 0.1351 0.2701 72.12 78.52 Inlet 0.000 0.0000 0.00 0.0000 78.52 80.95 OK 2.43

7.42 0.750 0.0001 7.42 0.0002 0.0004 7.42 6.44 Outlet 0.000 0.0000 0.00 0.0000 7.42 10.00 OK 2.58

71.39 0.375 0.7876 72.18 0.1056 0.2112 72.50 72.61 Inlet 0.211 0.0000 0.00 0.0000 72.40 79.46 OK 7.06
Vault #SE4

Vault #SE3
CB #SE2
CB #SE1
Outfall

8.10 0.250 2.9705 11.07 0.2697 0.5395 11.88 71.17 Inlet 0.270 0.3323 0.60 0.1614 71.39 79.84 OK 8.45

7.98 0.500 0.0813 8.06 0.1517 0.3034 8.51 8.64 Inlet 0.539 0.0000 0.00 0.0000 8.10 14.32 OK 6.22
7.42 0.500 0.1361 7.56 0.1517 0.3034 8.01 8.28 Inlet 0.303 0.0000 0.00 0.0000 7.98 12.00 OK 4.02
7.16 0.750 0.0656 7.23 0.0354 0.0707 7.33 7.30 Outlet 0.303 0.3732 0.07 0.0212 7.42 12.00 OK 4.58
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Drainage Calculations - Backwater Analysis for the 100-year Storm Event

ASSUMPTIONS AND CONSTANTS

Manning's n = 0.012 (per Product Data, 0.010 per TCDDECM Vol 1, App 1-F, Table 3 Manning's "n" for Pipes, Plastic/HDPE Pipe)
Inlet Control Analysis =  Assumed square edge with headwall

*If Q/(AD^0.5)<=3.5, unsubmerged inlet conditions. If Q/(AD^0.5)>=4.0, submerged conditions (See KCSWDM pg.4-37)
Unsubmerged : Submerged :

K = 0.0098 c = 0.0398 (per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)
M = 2 Y = 0.67 (per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)

Bend Head Loss Coeff., Kb = 1.23 (per KCSWDM Figure 4.2.1.K for 90° Bend at a Manhole, no Special Shaping)
Entrance Loss Coef., Ke = 0.5 ( per KCSWDM Table 4.3.1.B  for Square-Cut End Concrete Pipe)

g = 32.2 ft/s2 - acceleration due to gravity

Layout Pipe Sytem Design Backwater Calculation

Design Flow, 

Inlet 

Controlled 
2 3

Critical Barrel Barrel Vel 

Structure Number Q Length Pipe Size "n" Value Slope Outlet El Inlet Elev Q/(AD^0.5)* Condition Q
2
Bc/(gAc

3
) Critical Depth Velocity Barrel Area Velocity Head

(cfs) (ft) (in) (%) (ft) (ft) (ft) (fps) (sf) (fps) (ft)

1 2 3 4 5 6 7 8 9 10 14 15 16 17 18 19

Phase 1 - Adjacent to Building

0

0
CO #8 0.55 92.60 6 0.012 1.62% 89.70 91.20 3.971 Submerged 1.00 0.38 3.46 0.196 2.808 0.1225
CO #7 0.55 55.60 6 0.012 1.26% 89.00 89.70 3.971 Submerged 1.00 0.38 3.46 0.196 2.808 0.1225
CO #6 0.55 44.40 6 0.012 1.35% 88.40 89.00 3.971 Submerged 1.00 0.38 3.46 0.196 2.808 0.1225
AD #1 0.55 10.70 6 0.012 31.12% 85.07 88.40 3.971 Submerged 1.00 0.38 3.46 0.196 2.808 0.1225

POC #4 0.10 21.00 6 0.012 1.00% 85.69 85.90 0.743 Unsubmerged 1.00 0.16 1.93 0.196 0.525 0.0043
POC #3 0.20 147.20 6 0.012 0.42% 85.07 85.69 1.413 Unsubmerged 1.00 0.22 2.33 0.196 0.999 0.0155
Conn #2 0.75 25.30 6 0.012 0.49% 84.95 85.07 5.385 Submerged 1.00 0.43 4.14 0.196 3.808 0.2251
POC #2 0.84 25.40 6 0.012 0.49% 84.82 84.95 6.036 Submerged 1.00 0.45 4.49 0.196 4.268 0.2829
CO #5 0.93 43.50 6 0.012 0.97% 84.40 84.82 6.677 Submerged 1.00 0.46 4.88 0.196 4.721 0.3461
CO #4 0.93 15.70 6 0.012 0.51% 84.32 84.40 6.677 Submerged 1.00 0.46 4.88 0.196 4.721 0.3461

CB #4A Bypass 0.10 4.00 6 0.012 2.75% 76.24 76.35 0.684 Unsubmerged 1.00 0.15 1.88 0.196 0.484 0.0036
WQ Vault E 0.10 4.00 6 0.012 3.25% 72.93 73.06 0.684 Unsubmerged 1.00 0.15 1.88 0.196 0.484 0.0036

AD/Building 3.53 18.00 12 0.012 5.39% 73.30 74.27 4.499 Submerged 1.00 0.80 5.23 0.785 4.499 0.3143

CO #11 0.16 207.60 6 0.012 6.02% 78.70 91.20 1.176 Unsubmerged 1.00 0.20 2.21 0.196 0.832 0.0107
CO #10 0.16 11.30 6 0.012 23.89% 76.00 78.70 1.176 Unsubmerged 1.00 0.20 2.21 0.196 0.832 0.0107

CB #6 0.98 22.50 8 0.012 1.11% 76.00 76.25 3.451 Unsubmerged 1.00 0.47 3.74 0.349 2.818 0.1233
CB #5 1.35 18.50 8 0.012 19.66% 72.16 75.80 4.720 Submerged 1.00 0.55 4.39 0.349 3.854 0.2306

CB #5 Bypass 0.05 10.60 6 0.012 21.89% 73.43 75.75 0.367 Unsubmerged 1.00 0.11 1.58 0.196 0.260 0.0010
WQ VAULT W 0.05 10.58 6 0.012 1.98% 72.09 72.30 0.367 Unsubmerged 1.00 0.11 1.58 0.196 0.260 0.0010

CO #3 0.01 53.90 6 0.012 3.71% 86.70 88.70 0.051 Unsubmerged 1.00 0.04 0.94 0.196 0.036 0.0000
CO #2 0.26 49.90 6 0.012 4.77% 84.32 86.70 1.899 Unsubmerged 1.00 0.26 2.57 0.196 1.343 0.0280
Conn #1 1.19 173.30 6 0.012 4.43% 76.65 84.32 8.576 Submerged 1.00 0.49 6.11 0.196 6.064 0.5710
CO #1 1.19 2.33 6 0.012 8.15% 76.46 76.65 8.576 Submerged 1.00 0.49 6.11 0.196 6.064 0.5710
CB #4A 2.54 13.00 12 0.012 27.15% 72.93 76.46 3.237 Unsubmerged 1.00 0.68 4.45 0.785 3.237 0.1627
CB #4 2.64 31.80 12 0.012 0.66% 72.72 72.93 3.358 Unsubmerged 1.00 0.70 4.52 0.785 3.358 0.1751
CB #3B 3.06 129.30 18 0.012 0.35% 71.77 72.22 1.414 Unsubmerged 1.00 0.67 4.04 1.767 1.731 0.0465
CB #3A 6.59 85.75 18 0.012 0.51% 71.33 71.77 3.046 Unsubmerged 1.00 0.99 5.31 1.767 3.731 0.2161
CB #2 7.99 35.70 18 0.012 0.76% 71.06 71.33 3.691 Submerged 1.00 1.09 5.78 1.767 4.521 0.3174

Phase 2 - Downhill System

Offsite #2 9.02 76.90 18 0.012 10.57% 68.77 76.90 4.168 Submerged 1.00 1.16 6.14 1.767 5.104 0.4046

Offsite #1 1.46 40.20 36 0.012 1.07% 5.57 6.00 0.119 Unsubmerged 1.00 0.37 2.87 7.069 0.207 0.0007

CB #1 7.99 242.20 18 0.012 0.74% 69.27 71.06 3.691 Submerged 1.00 1.09 5.78 1.767 4.521 0.3174
Vault #SE4 5.67 208.56 12 0.012 30.57% 5.52 69.27 7.219 Submerged 1.00 0.95 7.38 0.785 7.219 0.8092

Vault #SE3 17.01 25.50 24 0.012 1.40% 6.17 6.52 3.828 Submerged 1.00 1.49 6.79 3.142 5.414 0.4552
CB #SE2 17.01 42.70 24 0.012 1.40% 5.57 6.17 3.828 Submerged 1.00 1.49 6.79 3.142 5.414 0.4552
CB #SE1 18.47 151.50 36 0.012 1.07% 3.95 5.57 1.509 Unsubmerged 1.00 1.38 5.84 7.069 2.613 0.1060
Outfall
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Layout

Drainage Calculations - Backwater Analysis for the 100-year Storm Event

ASSUMPTIONS AND CONSTANTS

Manning's n = 0.012 (per Product Data, 0.010 per TCDDECM Vol 1, App 1-F, Table 3 Manning's "n" for Pipes, Plastic/HDPE Pipe)
Inlet Control Analysis = Assumed square edge with headwall

*If Q/(AD^0.5)<=3.5, unsubmerged inlet conditions. If Q/(AD^0.5)>=4.0, submerged conditions (See KCSWDM pg.4-37)
Unsubmerged : Submerged :

K = 0.0098 c = 0.0398
M = 2 Y = 0.67 (per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)

Bend Head Loss Coeff., Kb = 1.23 (per KCSWDM Figure 4.2.1.K for 90° Bend at a Manhole, no Special Shaping)(per KCSWDM Table 4.3.1.A for Circular Concrete Pipe - Square Edge with Headwall Equation Form 1)
Entrance Loss Coef., Ke = 0.5 ( per KCSWDM Table 4.3.1.B  for Square-Cut End Concrete Pipe)

g = 32.2 ft/s2 - acceleration due to gravity

Checks Notes

Hydraulic Entrance HGL Entrance Exit Head Outlet Control Inlet Control Inlet or Outlet Approach Bend Head 

Junction  

Loss Coeff., Junction Overtopping 

Clearance 

btwn Rim and 

Structure Number

1

Phase 1 - Adjacent to Building

0

0
CO #8
CO #7
CO #6
AD #1

POC #4
POC #3
Conn #2
POC #2
CO #5
CO #4

CB #4A Bypass
WQ Vault E

AD/Building

CO #11
CO #10

TW Elev Radius Friction Loss Elev Head Loss Loss Elev Elev* Controlled? Velocity Head Loss Kj Head Loss HW Elev CB Rim Elev Check HGL Comments

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 50

90.94 0.125 0.7526 91.69 0.0612 0.1225 91.87 91.84 Outlet 0.000 0.0000 0.00 0.0000 91.87 94.28 OK 2.41
90.42 0.125 0.4519 90.87 0.0612 0.1225 91.06 90.35 Outlet 0.122 0.0000 0.00 0.0000 90.94 92.86 OK 1.92
90.00 0.125 0.3609 90.36 0.0612 0.1225 90.54 89.65 Outlet 0.122 0.0000 0.00 0.0000 90.42 92.31 OK 1.89
89.85 0.125 0.0870 89.94 0.0612 0.1225 90.12 88.97 Outlet 0.122 0.0000 0.00 0.0000 90.00 91.60 OK 1.60

90.02 0.125 0.0060 90.03 0.0021 0.0043 90.03 86.12 Outlet 0.000 0.0000 0.00 0.0000 90.03 93.43 OK 3.40
89.85 0.125 0.1515 90.00 0.0078 0.0155 90.03 86.01 Outlet 0.004 0.0000 0.00 0.0000 90.02 93.45 OK 3.43
88.99 0.125 0.3780 89.37 0.1126 0.2251 89.71 85.98 Outlet 0.122 0.1506 0.95 0.1166 89.85 92.43 OK 2.58
88.32 0.125 0.4769 88.79 0.1414 0.2829 89.22 86.00 Outlet 0.225 0.0000 0.00 0.0000 88.99 93.43 OK 4.44
87.08 0.125 0.9994 88.08 0.1731 0.3461 88.60 86.04 Outlet 0.283 0.0000 0.00 0.0000 88.32 90.15 OK 1.83
86.55 0.125 0.3607 86.91 0.1731 0.3461 87.43 85.62 Outlet 0.346 0.0000 0.00 0.0000 87.08 88.05 OK 0.97

75.59 0.125 0.0010 75.59 0.0018 0.0036 75.60 76.55 Inlet 0.000 0.0000 0.00 0.0000 76.55 78.29 OK 1.74
75.59 0.125 0.0010 75.59 0.0018 0.0036 75.60 73.26 Outlet 0.004 0.0000 0.00 0.0000 75.59 78.20 OK 2.61

75.15 0.250 0.1494 75.30 0.1572 0.3143 75.77 75.72 Outlet 0.000 0.0000 0.00 0.0000 75.77 78.57 OK 2.80

78.91 0.125 0.1480 79.06 0.0054 0.0107 79.08 91.47 Inlet 0.000 0.0000 0.00 0.0000 91.47 94.17 OK 2.70
76.82 0.125 0.0081 76.82 0.0054 0.0107 76.84 78.92 Inlet 0.011 0.0000 0.00 0.0000 78.91 81.72 OK 2.81

CB #6
CB #5

CB #5 Bypass
WQ VAULT W

CO #3
CO #2
Conn #1
CO #1
CB #4A
CB #4
CB #3B
CB #3A
CB #2

Phase 2 - Downhill System

Offsite #2

Offsite #1

CB #1
Vault #SE4

76.82 0.167 0.1256 76.94 0.0616 0.1233 77.13 77.01 Outlet 0.000 0.0000 0.00 0.0000 77.13 80.11 OK 2.98
74.28 0.167 0.1931 74.47 0.1153 0.2306 74.82 76.77 Inlet 0.123 0.1516 0.13 0.0159 76.82 80.73 OK 3.91

74.28 0.125 0.0007 74.28 0.0005 0.0010 74.28 75.85 Inlet 0.000 0.0000 0.00 0.0000 75.85 80.73 OK 4.88
74.28 0.125 0.0007 74.28 0.0005 0.0010 74.28 72.45 Outlet 0.001 0.0000 0.00 0.0000 74.28 80.70 OK 6.42

87.07 0.125 0.0001 87.07 0.0000 0.0000 87.07 88.75 Inlet 0.000 0.0000 0.00 0.0000 88.75 91.73 OK 2.98
86.55 0.125 0.0928 86.64 0.0140 0.0280 86.68 87.07 Inlet 0.000 0.0000 0.00 0.0000 87.07 89.69 OK 2.62
77.86 0.125 6.5686 84.43 0.2855 0.5710 85.28 86.11 Inlet 0.346 0.4257 1.04 0.3584 86.55 87.29 OK 0.74
76.85 0.125 0.0883 76.93 0.2855 0.5710 77.79 78.43 Inlet 0.571 0.0000 0.00 0.0000 77.86 78.91 OK 1.05
75.59 0.250 0.0558 75.65 0.0814 0.1627 75.89 77.42 Inlet 0.571 0.0000 0.00 0.0000 76.85 78.29 OK 1.44
75.14 0.250 0.1470 75.28 0.0875 0.1751 75.55 74.05 Outlet 0.163 0.2001 0.03 0.0051 75.59 78.32 OK 2.73
75.15 0.375 0.0927 75.24 0.0233 0.0465 75.31 73.17 Outlet 0.175 0.0000 0.00 0.0000 75.14 76.90 OK 1.76
74.28 0.375 0.2854 74.56 0.1081 0.2161 74.89 73.33 Outlet 0.314 0.3866 0.61 0.1903 75.15 78.65 OK 3.50
73.54 0.375 0.1745 73.71 0.1587 0.3174 74.19 73.14 Outlet 0.231 0.2836 0.16 0.0360 74.28 80.70 OK 6.42

72.20 0.375 0.4790 72.67 0.2023 0.4046 73.28 78.86 Inlet 0.000 0.0000 0.00 0.0000 78.86 80.95 OK 2.09

7.66 0.750 0.0002 7.66 0.0003 0.0007 7.66 6.49 Outlet 0.000 0.0000 0.00 0.0000 7.66 10.00 OK 2.34

72.20 0.375 1.1835 73.38 0.1587 0.3174 73.86 72.87 Outlet 0.317 0.0000 0.00 0.0000 73.54 79.46 OK 5.92
8.20 0.250 4.4559 12.66 0.4046 0.8092 13.87 71.86 Inlet 0.405 0.4976 0.60 0.2415 72.20 79.84 OK 7.64

Vault #SE3
CB #SE2
CB #SE1
Outfall

8.20 0.500 0.1219 8.32 0.2276 0.4552 9.01 9.01 Inlet 0.809 0.0000 0.00 0.0000 8.20 16.70 OK 8.50
7.66 0.500 0.2041 7.87 0.2276 0.4552 8.55 8.66 Inlet 0.455 0.0000 0.00 0.0000 8.20 12.00 OK 3.80
7.16 0.750 0.0984 7.26 0.0530 0.1060 7.42 7.52 Inlet 0.455 0.5599 0.07 0.0317 7.66 12.00 OK 4.34
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Jenifer Clapham

From: Kathleen Cassou [KCassou@parametrix.com]
Sent: Thursday, October 22, 2015 11:35 AM
To: Jenifer Clapham
Cc: eddie.kung@zgf.com; victoria.buker@sellen.com; Jie Sheng; Taylor, Jonathan (DES)
Subject: RE: 1063 - Capitol Lake OHWM
Attachments: Capitol Lake Elevation Conversion.pdf; Capitol Lake Elevations.pdf

Good Morning Jenifer, 
 
Please find attached two tables.  The first table is the one you sent out last night, with an equation for getting from 
MLLW to MSL, which is very close to NGVD29, the datum our project survey is on.  Per the latest City of Olympia 
adjustment, subtract 8.01’ from MLLW to get MSL or NGVD29, and vice versa. 
 
Don’t be confused by the parenthetical numbers. That does not mean negative numbers, rather it refers to numbers 
from calculated elevations (see the footnote). 
 
The second attachment is an excerpt from one of the publications I sent out yesterday, which was a 2007 report by 
Moffat and Nichol.  Their table shows straight NGVD29 elevations for some of the same locations as the first table.  
You’ll not some small differences, probably because  - 1), they may not have taken into account the City’s most recent 
“8.01” adjustment or 2), there is a slight difference between MSL and NGVD29, but for most purposes, they are 
considered the same. 
 
At any rate, I think this is about as close as we can get to a reasonable translation.  Please let me know of you need 
further assistance. 
 
Kathleen 
 

Parametrix 

ENGINEERING . PLANNING . ENVIRONMENTAL SCIENCES 
 

Kathleen Cassou, PLS, CFedS 
Regional Land Surveyor 
253.604.6764 | desk 
360.280.7426 | cell 
kcassou@parametrix.com 
 
 

From: Jenifer Clapham [mailto:Jenifer.Clapham@kpff.com]  
Sent: Wednesday, October 21, 2015 6:08 PM 
To: Taylor, Jonathan (DES) <jon.taylor@des.wa.gov>; Kathleen Cassou <KCassou@parametrix.com> 
Cc: eddie.kung@zgf.com; victoria.buker@sellen.com; Jie Sheng <Jie.Sheng@kpff.com> 
Subject: RE: 1063 - Capitol Lake OHWM 
 
Thanks Jon, this information is helpful, especially the attachment.  Kathleen, can you provide a conversion for the 
datums listed in the attachment provided by Jon and Nathaniel to the project  survey datum? 
Thanks, 
Jenifer 
 
Jenifer Clapham, PE |  O 206.622.5822   D 206.926.0549 
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Moffatt & Nichol Page 3
HYDRAULIC REPORT FINAL-081117.DOC 11/17/2008

All elevations in this report are given relative to NGVD29, the National Geodetic Vertical Datum of
1929. NGVD29 is close to Mean Sea Level (MSL) – in Olympia, Mean Sea Level is approximately
one foot above NGVD29. It is common for elevations in Olympia to be quoted relative to NGVD29,
although it is often stated that the elevations are relative to MSL. Table 1 gives a number of
elevations, including tidal elevations in Budd Inlet, relative to NGVD29.

Table 1. Tidal and Other Elevations Relative to NGVD29

Item / Quantity Elevation
(feet, NGVD29)

Highest Observed Tide in Budd Inlet (12/15/1977) * +10.54
Mean Higher High Water (MHHW) +7.16
Mean Sea Level (MSL) +0.96
NGVD29 Datum 0.00
Mean Lower Low Water -7.40
Lowest Observed Tide in Budd Inlet * -11.73
Summer Lake Levels +6 to +7
Winter Lake Levels +4.5 to +5.5
Top of Arc of Statehood +10.9
Lowest Point in Downtown Olympia (7th and Columbia) +8.4
Deschutes Parkway along the North Basin +12 to +14
Capitol Lake Dam: Gate Sill -7.2
Capitol Lake Dam: 5th Avenue Road Deck at Dam +16 to +17

* NOAA measured tides in Budd Inlet only for the period April 1977 to March 1978. These
were the extreme tides observed during that period, and the high tide was exceptionally
high. However, it is possible higher tides have occurred since 1977.

1.4 Climate Change

Two effects of climate change are considered here: the potential for increases in the mean sea level
and the potential for increases in the peak flow from the Deschutes River.

The University of Washington Climate Impacts Group and the Washington State Department of
Ecology (2008) provides estimates of future increases in mean sea level as shown in Table 2.

Table 2. Estimates of Washington (Puget Sound) Sea Level Change

Increase Relative to 1980-1999
Average

Estimate By 2050 By 2100

Very Low 3” 6”
Medium 6” 13”
Very High 22” 50”

In order to capture the range of variability over the next 50 years, this report considers increases of 6
inches, 12 inches, and 24 inches (0.5 feet, 1.0 foot, and 2.0 feet) relative to 1980-1999 average
conditions. The tides used in the modeling are based on the 1983-2001 tidal epoch, the latest epoch
used by NOAA. The period 1983-2001 is sufficiently close to the period 1980-1999 (mid-points three
years apart) that the increases shown in Table 2 can reasonably be taken relative to the 1983-2001
epoch.
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2. Estuarine Hydrodynamics 
2.1 Introduction 
The purpose of this section is to summarize the estuarine hydrodynamics and sediment transport 
anticipated in the restored Deschutes Estuary, with emphasis on those aspects of the 
hydrodynamics that will affect the infrastructure surrounding Capitol Lake. The engineering 
response to these hydrodynamics is discussed in Section 3. 

2.2 Daily Tidal Fluctuations 
The most immediate and obvious effect of restoring Capitol Lake to tidal flow will be the 
replacement of a stable water level within the lake by a water level that fluctuates tidally, driven 
by the tides in Budd Inlet. These tides are mixed semidiurnal, meaning that there are two unequal 
low and high tides each day. The tidal datums for Olympia, Budd Inlet are presented in Table 1 
(NOAA 2006). This report gives all elevation values relative to the NGVD29 datum, which is 
close to mean sea level. 

Table 1: Tidal Datums for Budd Inlet (1983-2001 epoch) 

Datum Plane Feet, 
MLLW

Feet,
NGVD29

Highest Observed Tide (12/15/1977) 17.94 10.54 

Mean Higher High Water (MHHW) 14.56 7.16 

Mean High Water (MHW) 13.55 6.15 

Mean Tide Level (MTL) 8.31 0.91 

National Geodetic Vertical Datum of 1929 
(NGVD29) 

7.40 0.00 

Mean Low Water (MLW) 3.07 -4.33 

Mean Lower Low Water (MLLW) 0.00 -7.40 

Lowest Observed Tide (1/2/1977) -4.33 -11.73 

The tidal fluctuations in Budd Inlet will drive similar tidal fluctuations within the restored 
Deschutes Estuary. Hydrodynamic modeling (USGS 2006) showed that the water levels within 
the restored estuary will be controlled by the tides, responding very little to river flows except 
during major flooding events. Figure 1 shows inundation curves for the restored estuary (i.e., the 
fraction of time that different elevations are inundated) based on the tidal fluctuations within 
Budd Inlet.

At high tide (e.g., MHHW) the entire lake basin will be inundated, with water levels slightly 
higher than they are now: current lake management targets an elevation of 6.22 feet NGVD 29 
during the summer and 5.26 feet NGVD during the winter (URS Group and Dewberry 2003). At 
low tide, based on the current bathymetry, flow within the South Basin and the southern part of 
the Middle Basin will be confined to the main channel. In contrast, much of the North Basin, 
particularly its eastern half (near Heritage Park), will remain inundated throughout the tidal cycle 
– more than one-half of the North Basin has a bottom elevation of -8 to -10 feet NGVD 29 (see 
the contours in Exhibit 1). The inundation frequency in the North Basin in particular will change 
as the bathymetry of the restored estuary evolves, as described in Section 2.3. 
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Appendix D 

Hydraulic Grade Line Calculations 

 

1. HGL Calculations 

2. HW/D Nomagraph 

3. FlowMaster Calculations 



 



Three approaches used for evaluating the HGL in Vault SE3.  Max elevation used to set vault rim or air 
gap pipe IE.

     1. Standard Backwater Analysis

           -Refer to attached calculations

            HW Elev = 8.20            However, due to vault volume and submerged                                                                                   
upstream pipe, approach velocity assumed to be “0”.

            HW = Max Elevation between Outlet or Inlet Control Elevation

                          = 9.01’ Elev

    2. Headwater Depth per Nomagraph

           -Refer to attached Figure

   

                                 IE = 6.52' +2.54'               9.06' HW

3. Energy Grade Line per Bernoulli's Equation

           -Two Sceneries Reviewed:
             
             a.  Energy in 12" dia pipe if outlet is not submerged
             b.  Energy in 12" dia pipe is a submerged conditions*

             * max elevation calculated is Approach 1 and 2 

Bernoulli's: 

									� =
�

�
��+ � +

	


2�
���

    ∅	 =	  24-in
    Q =   17.01-cfs

��

�
���= 1.27                      2.54' HW                              

HGL Calculations

Thursday, June 16, 2016 1:16 PM

   Misc Page 1    
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p = 0 = Open Channel Flowa.
y = 4.20" = 0.35' = Depth of flow per attached FlowMaster Calculation
V = 23.0 ft/sec per attached FlowMaster Calculation

� = 0.35 +
23.9


2�32.2
������= 8.56 = HW

    HGL =  8.56 + 5.52 = 14.08'

Assume all energy converts to depth

  EGL Elev  =  8.56 + 12" IE

p = Negligibleb.
y = Max HW Elev calculated in Approach 1 and 2 = 9.06'
A = 0.785-sf
Q = 5.67-cfs

	 =
�

A
��	= 	

5.67

0.785
�����= 7.2	��/!	

� = 9.06 +
7.2


2�32.2
������= 9.87 = HW

Assume all energy converts to depth

1. HW Elev = 9.0'
2. HW Elev = 9.1'
3a. HW Elev = 14.1'
3b. HW Elev = 9.9'

3a is most conservative elevation.

Rim is 16.7' ≤ 14.1', therefore overtopping is not anticipated

3a is highly conservative.  3b is next most conservative approach.  Elevation of air 
supply pipe set at elevation 10.5' minimum. 

   Misc Page 2    
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4.3.1  CULVERTS — METHODS OF ANALYSIS 
 

 
2009 Surface Water Design Manual 1/9/2009 
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FIGURE 4.3.1.B   
HEADWATER DEPTH FOR SMOOTH INTERIOR PIPE CULVERTS WITH INLET CONTROL 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.012

Channel Slope 30.64000 %

Diameter 12.00 in

Discharge 5.67 ft³/s

Results

Normal Depth 0.35 ft

Flow Area 0.25 ft²

Wetted Perimeter 1.27 ft

Hydraulic Radius 0.19 ft

Top Width 0.96 ft

Critical Depth 0.95 ft

Percent Full 35.2 %

Critical Slope 0.01867 ft/ft

Velocity 22.99 ft/s

Velocity Head 8.21 ft

Specific Energy 8.56 ft

Froude Number 7.98

Maximum Discharge 22.98 ft³/s

Discharge Full 21.36 ft³/s

Slope Full 0.02158 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 1.45 ft

Length 208.00 ft

Number Of Steps 100

GVF Output Data

Upstream Depth 0.95 ft

Profile Description Composite S1 -> S2

Profile Headloss 63.23 ft

Average End Depth Over Rise 119.76 %

Normal Depth Over Rise 35.17 %

Downstream Velocity 7.22 ft/s

Vault SE 3 - 3x12"

6/17/2016 3:00:17 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page
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GVF Output Data

Upstream Velocity 7.38 ft/s

Normal Depth 0.35 ft

Critical Depth 0.95 ft

Channel Slope 30.64000 %

Critical Slope 0.01867 ft/ft

Vault SE 3 - 3x12"

6/17/2016 3:00:17 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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Appendix E 

Buoyancy Calculations 

 

1. Buoyancy Calculations 

2. USACE Factor of Safety Reference Information 

3. Old Castle Vault Cut Sheet for Weight 



 



E-1



 



DEPARTMENT OF THE ARMY
U.S. Army Corps of Engineers

CECW-ED Washington, DC 20314-1000 ETL 1110-2-307

Technical Letter
No. 1110-2-307 20 August 1987

Engineering and Design
FLOTATION STABILITY CRITERIA FOR
CONCRETE HYDRAULIC STRUCTURES

Distribution Restriction Statement

Approved for public release; distribution is unlimited.

E-2



KLL 1110-2-307
20 Aug 87

u= Uplift forces acting on the base of the structure.
The uplift forces should be calculated in accordance
with References 3a and 3b.

Wg = Weight of surcharge water above top surface
of the structure which is totally controlled by
gravity flow.

When calculating SFf, the vertical resistance mobilized by
friction along the exterior faces of the structure should be
neglected. The basic assumptions and general derivation of
flotation safety factor are given in Enclosure 1.

6. Flotation Stability Criteria. Concrete hydraulic structures
should be designed to have the following minimum flotation safety
factors:

Loading Minimum
Conditions SFf

Construction 1.3
Normal Operation 1.5
Unusual Operation 1.3
Scheduled Maintenance (e.g., structure dewatered

with normal tailwater or normal lower pool) 1.3
Extreme Maintenance (e.g., structure dewatered

with maximum tailwater or maximum lower pool) 1.1

Any relaxation of these values will be accomplished only with the
approval of HQUSACE (CEEC–ED) and should be justified by a
comprehensive study of the piezometric pressure data and
engineering properties of the structure, foundation and backfill.

7. Design Examples. Design examples for calculating the

flotation safety factors are contained in Enclosure 2.

FOR THE COMMANDER:

2 Enclosures WILLIAM N. McCORMICK, JR.
Chief, Engineering Division
Directorate of Engineering &

Construction
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BASE ASSEMBLY
No. 816-1-CPS-B

No. 816-CPS-T
TOP SECTION

OUTLET PIPE

INLET PIPEFacet     Coalescing Pack®

opauburn.com

Items Shown Are Subject To Change Without Notice

Issue Date: August 2012                                                                               132                                                                     ©1995-2012 Oldcastle Precast, Inc.                                         

816-1-CPS OIL WATER SEPARATOR

Mailing Address  

PO Box 588            

Auburn, WA 98071    

Phone: 800-892-1538

Fax: 253-735-4201

Email: opauburn@oldcastle.com

Delivering Reliability

FOR DETAILS, SEE REVERSE >>
 

Non Skid Covers Available

Projected Plate Area = 1,184 Sq/ft

Maximum Process Flow = 1,100 GPM
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SECTION AA

PLAN VIEW

INLET I.E.

TOP ELEVATION

A

OUTLET I.E.

A

opauburn.com

                                                                                                                 132.1                                                                      ©1995-2012 Oldcastle Precast, Inc.                                         

816-1-CPS

Delivering Reliability

SCALE: 1/4” = 1’-0”

Maximum Process Flow = 1,100 GPMProjected Plate Area = 1,184 Sq/ft
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Operation and Maintenance Requirements 

 



 



October 2009 Volume I – Minimum Technical Requirements G1-3 
 Drainage Design and Erosion Control Manual for Olympia 

A.  Catch Basin 
Description:  An underground concrete, water-receiving structure, rectangular or circular in shape 
with a slotted grate on top to accept water, or a solid, rectangular or circular, cover.  Water may 
also enter/exit through pipes visible in the sidewalls of the basin. 
 

Inspected 
(Date/By 
Whom) 

Problem Conditions to Look For Required Action 
Completion 

Date 
(¨) 

 Function Ponding water above basin – 
Trash, vegetation, or debris is 
blocking grate to basin by more than 
10%. 

Remove all trash, vegetation, 
and debris in the vicinity of the 
catch basin grate. 

 

  Debris in Basin – Trash or debris 
that exceeds 1/3 the depth from the 
bottom of the basin to invert of the 
lowest pipe in or out of the basin.  
Any debris floating in the basin. 

Vacuum all trash or debris 
from the catch basin. 

 

  Inlet/Outlet pipe clogged – Trash 
or debris blocks any portion of the 
inlet or outlet pipe. 

Jet rod all trash and debris 
from all pipes. 

 

 Structural Concrete Wall/Top Slab – 
Concrete wall/top slab has holes 
larger than 2” or cracks wider than 
¼”, which results in water running 
through the walls, which support the 
frame and grate/cover, rather than 
running through the grate. 

Repair concrete walls/top slab 
so that it is free from holes 
and cracks. 

 

  Dislocation – Frame not sitting flush 
on concrete wall, i.e., separation of 
more than ¾” of the frame from the 
top of the concrete wall. 

Repair so frame is sitting flush 
on top of the concrete wall. 

 

  Cracks – Cracks in basin walls, base, 
or around pipes wider than ½”, any 
evidence of soil particles or water 
entering basin through cracks, plant 
growth inside basin, or professional 
maintenance judgment. 

Replace or repair to design 
standards. 

 

  Settlement/Misalignment – Basin 
has settled more than 1” or has 
rotated more than 2” out of 
alignment. 

Reset basin.  

  Ladder Rungs – Ladder is unsafe 
due to missing rungs, misalignment, 
rust, or cracks. 

Replace ladder in accordance 
with WSDOT Standard Plans. 

 

 Hazards Fire – Presence of chemicals such as 
oil, gasoline, etc. 

Contain flammable chemicals 
and contact Ecology’s SW 
Region Spill Response Unit at 
(360) 407-6300.  Contact local 
fire dept. for life threatening or 
hazardous circumstances. 

 

 and Storm Water Vault
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October 2009 Volume I – Minimum Technical Requirements G1-4 
 Drainage Design and Erosion Control Manual for Olympia 

  Pollution – Presence of any chemical 
pollutants. 

Remove contaminant 
chemicals and dispose of in 
accordance with local fire dept. 
and Ecology standards. 

 

  Safety – Grate opening greater than 
7/8” or missing members. 

Replace grate.  

  Missing/Cracked Cover Install new cover/grate.  

 Disrepair Locking Mechanism – Grate locking 
mechanism missing or cannot be 
opened by one person with proper 
tools. 

Repair or replace locking 
mechanism so that it can be 
opened with proper tools.  
Clean threads on bolts and 
frame used to lock grate. 

 

  Stubborn Cover – Cannot be 
opened with 80 lbs. of lift. 

Clean around frame, remove 
any debris. 

 

 
Notes:  
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October 2009 Volume I – Minimum Technical Requirements G1-5 
 Drainage Design and Erosion Control Manual for Olympia 

 

B.  Flow Restrictor 
Definition: A facility such as a Flow Restrictor Oil Pollution (FROP) control device or a T section 
with a specifically sized orifice(s) to control release rates.  Usually located in a Type II Catch 
Basin/Control Manhole; designated as “CS”,”CSCB”, or “CSMH” on a site plan.  There may be a 
vertical culvert at the outlet (“T”) with additional elbow orifice inlets. 
 

Inspected 
(Date/By 
Whom) 

Problem Conditions to Look For Required Action 
Completion 

Date 
(¨) 

 Function Debris Buildup – Trash and debris is 
less than 1½ feet (18”) from the 
bottom of the flow restrictor.  Floating 
debris that may block orifices or 
overflow device. 

Remove all trash, sediment, 
and debris. 

 

 Disrepair Instability – Flow restrictor is not 
securely attached to manhole wall 
(outlet pipe structure should support 
at least 1,000 lbs. of up or down 
pressure); and/or structure is not in 
upright position (allow up to 10% from 
plumb).  (Structure is usually secured 
with banding material.) 

Repair structure to be securely 
attached to wall so that outlet 
pipe supports at least 1,000 
lbs. of up or down pressure; 
ensure that outlet pipe is in 
correct position. 

 

  Leaks – Connections to outlet pipe 
are not watertight and show signs of 
rust or deteriorated grout.  Cleanout 
grate is not watertight or is missing. 

Repair connections to the 
outlet pipe or cleanout gate so 
that they are watertight; repair 
or replace structure so that it 
works as designed. 

 

  Deterioration – Any holes, other 
than designed holes, in the structure. 

Repair holes so that the 
structure has no holes other 
than those designed. 

 

  Cleanout Gate – Gate cannot be 
moved up or down by one 
maintenance person. 

Repair gate so that it moves 
up and down easily and is 
watertight. 

 

  Cleanout Gate Operating 
Mechanism – Chain, rod, or handle 
attached to gate is missing or 
damaged (must be accessible from 
street level). 

Repair or replace chain or rod 
so that it in place and works as 
designed. 

 

  Corroded Cleanout Gate – Gate is 
rusted over 50% of its surface area 
and/or is not watertight. 

Refinish or replace gate to 
meet design standards. 

 

  Orifice Plate – Control device is not 
working properly due to missing, out 
of place, or bent orifice plate; or 
secondary orifice elbows have become 
loosened from structure. 

Repair or replace orifice plate 
so that it is in place and works 
as designed. 

 

Notes: 
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October 2009 Volume I – Minimum Technical Requirements G1-8 
 Drainage Design and Erosion Control Manual for Olympia 

E.  Pipe/Culvert 
 
Definition:  A pipe of varying diameter.  May be constructed of concrete pipe (PCCP), corrugated 
metal pipe (CMP), or smooth wall high-density polyethylene pipe (HDPP). 
 

Inspected 
(Date/By 
Whom) 

Problem Conditions to Look For Required Action 
Completion 

Date 
(¨) 

 Function Blockages – Accumulated sediment, 
vegetation, or debris that exceeds 
20% of the diameter of the pipe, or 
significantly reduces free movement 
of water through pipes. 

Remove all sediment, 
vegetation, and debris, so 
water flows freely through 
pipes. 

 

  Damaged Pipe – Any dent that 
decreases the cross section area of 
pipe by more than 20%. 

Repair or replace pipe.  

  Erosion – Slope erosion over 2” deep 
where cause of damage is still 
present or where there is potential for 
continued erosion. 

Restore slopes by using 
appropriate erosion control 
measures(s): Ex. Rock 
reinforcement, planting of 
grass, or soil compaction. 

 

 Structural Corrosion – Rust is causing more 
than 50% deterioration to any part of 
the pipe. 

Refinish or replace pipe. 
 

 

  Askew – Visibly misaligned pipe 
joints. 

Reset/connect affected pipe.  

  Cover – Pipe has been unearthed by 
excavation or buried by inappropriate 
dumping. 

Restore to original condition.  

  Damage – Any cracks or tears 1” or 
longer in the pipe. 

Repair or replace pipe.  

Notes: 
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October 2009 Volume I – Minimum Technical Requirements G1-18 
 Drainage Design and Erosion Control Manual for Olympia 

N. Landscaping 
 

Inspected 
(Date/By 
Whom) 

Problem Conditions to Look For Required Action 
Completion 

Date 
(¨) 

 Aesthetic 
Quality 

Weeds – Weeds growing in more 
than 20% of the landscaped area. 

Remove all weeds from the 
landscaped area.  ** 

 

  Poisonous Vegetation – Vegetation 
to include tansy, poison oak, stinging 
nettles, devils club, etc. 

Remove Poisonous vegetation. 
** 

 

  Trash/Litter – Accumulation of 
paper, cans, bottles, and other trash. 

Remove/Clear area of trash 
and dispose of properly. 

 

  Damage – Trees and shrubs have 
been spilt or broken on more than 
25% of total foliage on plant; trees 
and shrubs have been knocked over or 
their root ball has been exposed. 

Remove/Prune back broken or 
spilt limbs.  Replant tree if 
more than 50% is severely 
damaged; replant in 
accordance with proper 
landscaping practice.  Provide 
adequate support for trees. 

 

  Erosion – Noticeable rills are seen in 
landscaped areas. 

Identify cause of erosion and 
take preventive measures to 
stop further erosion.  Repair, 
fill, contour, seed, and thatch 
eroded areas. 

 

 Hazard Trees – Trees or their limbs are 
potential hazard to neighboring 
property’s structures. 

Remove any hazardous trees 
or limbs and remove them 
from the facility site. 

 

** Do not use chemical agents without obtaining guidance from Thurston County 
Health Department – 754-4111. 
 
Notes: 
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October 2009 Volume I – Minimum Technical Requirements G1-19 
 Drainage Design and Erosion Control Manual for Olympia 

 

Inspection Frequencies 
Asset Preferred Month Interval 

Type I & Type II Catch 
Basin  Annually 

Flow Restrictor June – September Annually 
Debris Barrier June – September Annually 

Energy Dissipater June – September Annually 
Pipe  Annually 

Ditch March – April 
October – November Semi-annually 

Fencing  Biannually 
Access Road  Annually 

R/D Ponds (including 
Infiltration) May – October Annually 

R/D Vaults  Annually 
Wet Vaults  Biannually 

Bioswales March – April 
October – November Semi-annually 

Wet Ponds August – October Annually 
Infiltration (not including 

Ponds)  Biannually 

Landscaping March – April 
September – October Semi-annually 
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Memorandum 
 
 

To: Ding Ye 
Reid Middleton 
 
 

Date: 09.20.16 
Project #: 1623300 

From: Jason King Project:   Capitol Campus Utility Renewal Plan 
cc: Deb Guenther 
Re: Insurance Building - Landscape Notes  

 
 
The Utility Renewal Plan identifies key infrastructure replacement projects on the grounds of the 
Capitol Campus in Olympia.  The Insurance Building is a significant asset to the original Capitol 
Group, both architecturally and as a key site feature transitioning from the Greensward to the 
Formal landscaping adjacent to the Legislative Building.  Thus, through this opportunity to 
preserve and improve the character of this important location on campus in relationship to the 
overall site master plan, a number of important strategies should be considered.   
 
The following narrative does not propose an explicit design, but identifies key elements that 
should be incorporated in restoration of the site landscaping impacted by the foundation and 
roof drain renewal of the Insurance Building and adjacent site areas.  It also outlines best 
practices for minimizing future maintenance issues and protection of key assets such as existing 
trees.  A summary of recommendations includes:  
 

 Provide adequate separation of new plantings from new storm and footing drain lines to 
avoid root penetration issues.   

 Route Storm Drains and locate cleanouts, catch basins and other elements to allow 
future access for maintenance with minimal disruption to plantings 

 Provide tree protection fencing during construction, and limit impact to Critical Root 
Zones (CRZ) of existing trees to remain 

 Establish foundation plantings, lawn pathway, and planted formal edge along Cherry 
Lane per 2008 West Capitol Campus: Olmsted Brothers’ Master Planning & Landscaping 
Washington State Capitol Grounds 

 Plant new trees (Cornus varieties) as recommended in the 2009 Capitol Campus Historic 
Landscape Preservation Master Plan 

 Identify removal of invasive species (Horsetail) and soil remediation concurrent with 2015 
West Capitol Campus Drainage Master Plan 
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Recommended Landscape Improvements 
 

 
 
 
Context for Landscape Improvements 
 
Rather than simple repair, the Insurance Building landscaping requires a higher degree of 
analysis, due to the location as part of the critical core landscape of the West Capitol Campus.  
As outlined in the 2006 Master Plan and reinforced in subsequent planning efforts, the straight 
restoration of the Olmsted plan is not the overall goal.  However, the context of historical 
landscape does influence the future plans for campus landscape development and every effort 
should be made to achieve the goals of the original plan. The following narrative provides 
additional context, resources, graphics and support that illustrates an integrated landscape 
approach that can meet all of the historic and current campus objectives along with the goals 
of Utility renewal efforts.  
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The 2009 Capitol Campus Historic Landscape Preservation Master Plan included guidance on 
the incorporation of new trees and shrub layers into the campus.  The diagrams include 
proposed shrubs layers (outlined in light green) which define a ‘grass path’ along the west of the 
building area which separates less formal foundation plantings from more formal street plantings. 
 

 
 
This excerpt from the Large Tree Layer Plan shows the locations of proposed trees to be planted 
adjacent to the insurance building.  The original Olmsted planting plan identified Cornus nuttalii, 
however due to disease issues, more robust species were identified as suitable replacements 
(identified with Co on the plans), including such disease resistant varieties as Cornus ‘Starlight’, 
C. ‘Venus’, or C. ‘Eddie’s White Wonder’. 
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There are many additional resources include in the West Capitol Campus: Olmsted Brothers’ 
Master Planning & Landscaping Washington State Capitol Grounds report from 2008, including 
original planting plans, and plant lists.  This formalizes the arrangement of planting beds 
adjacent to the building and shows the formal garden beds (square beds to the West) and tree 
planting associated along what is now Cherry Lane to the west. 
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The renewal also provides a chance to address some key elements that were identified in the 
2015 Drainage Master Plan, including removal and eradication of invasives, namely Horestail, 
along the east side of the building, along with soil replacement.  Efforts should be taken to 
eliminate issues of standing water associated with new landscaping provided by this project. 
 

 
 
 
These key elements provide a summary of key issues and resources for restoration of the 
landscaping for the Insurance Building.  A more detailed design and review process, along with 
coordination with Campus maintenance will be necessary to assure the plant meets the 
intention of the historic campus while addressing the current needs. 
 
 
Attachments: 

1. Detailed landscape concept markup notes to Insurance Building Foundation/Roof Drains 
Plan  
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CAPITOL CAMPUS UTILITY RENEWAL PLAN         ( 2016-919B(2) )

Project Description
· The foundation and roof drains are failing. These system

load moisture around the foundation of the building.
Leakage into the basement is a common occurrence.

· Replace existing foundation drains. Install new piping,
backfill material, waterproof barrier, cleanouts, and catch
basins. Reconnect to existing storm drainage system.

Cost Summary
Current Construction Total without Sales Tax
Consultant Service Fee
Permit Fee - Allowance
DES Project Management
Project Contingency
Escalation (3% / year)
Sales Tax (8.7% of escalated construction cost)
Escalated Project Total

$220,000
$55,000
$1,500

$13,800
$29,000
$73,400
$23,500

$416,200

Legend
Project Boundary
Cleanout
Catch Basin Type 1
Catch Basin Type 2
Storm  Drainage
Footing Drain
Landscape Restoration
Future Tree - Historic landscape preservation plan

INSURANCE BUILDING FOUNDATION/ROOF DRAINS

· Replace existing roof drain. Install scrubbers, downspouts,
below grade piping, cleanouts, and catch basins. Reconnect
to existing storm drainage system.

Plant new trees towards existing
walk to maintain existing
separation from new Storm and
Foundation drains

Install and maintain tree protection
fencing and limit equipment in
adjacent landscape zones

Plant Cornus to complement original
Olmsted Plan:  C. 'Starlight', 'Venus',
'Eddie's White Wonder' or other
disease resistant cultivars  

Limit impact to Critical Root Zone
of existing trees (typ.)

New Foundation Plantings 
and Soil Rehabilitation

New Foundation
Plantings

New Lawn Pathway

Planting of formal landscape beds
along Cherry Lane per Olmsted

Plan original design intent



Project Narrative
The Cherry Lane improvements will integrate the replacement of vegetatio  along the length of the street per utili y upgrades.New 
traffic c cle will restore original design intent, surrounded with fl wering trees, connecting o a restored street tree plantings alo g 12th 
Avenue.  Cherry Lane will re-establish a double row of Dogwoods per original plan, with formal beds providing a vibrant from door to the 
Legislati e Building and including a formal lawn pathway adjacent to the Temple of Justic . Design will help mi� gate drainage issues that 
influenced t ee health, and incorporate bioretentio  areas to manage stormwater runo� . Future design and installatio  of new plantings
to be guided by the Capitol Campus Landscape Preservatio  Master Plan (2009 Report) and utili e resources in the West Capitol Campus: 
Olmsted Brothers’ Master Planning & Landscaping Washington State Capitol Grounds (2008 Report). 

Cherry Lane Landscape Improvements Legend
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Plant Cornus to complement original Olmsted 
Planting: C. ‘Starlight’, ‘Venus’, ‘Eddie’s White 
Wonder’ or other disease resistant cultivars

Plant Tilia to complement original Olmsted 
Planting; select appropirate disease resistant 
cultivars

Plant Crataegus to complement original Olmsted 
Planting; select appropirate disease resistant 
cultivars

Formal Landscape Beds per Olmsted Plan original 
design intent - reference and adapt plans to 
match rhythm and incorporate bioretentio

Lawn path per Olmsted Plan original design 
intent

Incorporate bioretentio  areas into formal beds 
and traffic c cle plantin
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Main allee rows square 
spacing at approx 30’ o.c.

Secondary tree rows alternate 
w/ triangular spacing (typ.)

Protect adjacent landscaping 
w/ tree protectio  fencing 
outside of cri� cal root zones
Install underdrainage 
to address ponding per 
Drainage Master Plan



 



Project Narrative
The Insurance building drainage improvements, in 
addi� on to fixi g building water intrusion issues,  
will solve perennial issues with poor drainage that 
will aid the health of new plantings.  Imp ovements 
will integrate the replacement of vegetatio  along 
the perimeter of the building, replacing existing
vegetatio  impacted during constructio .  This 
includes new Dogwoods on the east frontage, and 
begin to restore Cherry Lane plantings y  a double 
row of Dogwoods per original plan, and developing 
formal beds along with the lawn pathway that was 
part of the original design intent.  Future design 
and installatio  of new plantings o be guided by 
the Capitol Campus Landscape Preservatio  Master 
Plan (2009 Report) and utili e resources in the 
West Capitol Campus: Olmsted Brothers’ Master 
Planning & Landscaping Washington State Capitol 
Grounds (2008 Report). 

LegendInsurance Building Landscape Improvements
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Plant Cornus to complement original Olmsted 
Planting: C. ‘Starlight’, ‘Venus’, ‘Eddie’s White 
Wonder’ or other disease resistant cultivars

Formal Landscape Beds per Olmsted Plan original 
design intent - reference and adapt plans to 
match rhythm and incorporate bioretentio

Lawn path per Olmsted Plan original design 
intent

Restore and replace foundatio  plantings
compatibl  with the original campus plantings
and maintenance goals.
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Lawn Pathway

Secondary tree rows to 
complement Cherry Lane

Plant new trees towards 
existing alk to maintain 
adequate separatio  from new 
Storm/Foundatio  drains 

Rehabilitate soil prior to 
installatio  of new planting

Limit impacts to Cri� cal  Root 
Zones of existing trees - provide 
tree protectio  fencing and 
limit equipment in these zones



 



Project Narrative
The South Capitol Parking Lot is immediately adjacent to the Legislati e Building, and provides a visible connectio  between the building, parking 
areas, and the south portio s of campus.  Infill planting of the entry from the east and the curved zone to the south allows for a formal allee of Elms 
as recommended in the original planting plan.  econfigu atio  of parking areas will allow for retro� t bioretentio  areas at south entry and adjacent 
to the intersectio  at Cherry Lane and Sid Snyder.  These areas will be planted with formal plantings, i cluding color to match the design intent of 
landscape areas within the Capitol Group.  Restoratio  of planting and irri atio  in other areas impacted by utili y improvements will utili ed compatible
plant materials and design to integrate with campus. Future design and installatio  of new plantings o be guided by the Capitol Campus Landscape 
Preservatio  Master Plan (2009 Report) and utili e resources in the West Capitol Campus: Olmsted Brothers’ Master Planning & Landscaping Washington 
State Capitol Grounds (2008 Report). 

LegendSouth Capitol Parking Lot Landscape Improvements
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Plant Ulmus americana. Per Landscape Preservatio  
Plan: New Elms must be Dutch Elm Disease (DED) 
resistance selectio : ‘Princeton’ or other sub such 
as ‘Accolade’, ‘Danada Charm’, U. parviflora ‘Alle’, 
‘Homestead’, or Zelkova serrata ‘Halka’.

Small scale fl wering accent trees at entries - 
compatibl  with bioretentio  and matching original 
design intent of campus plan.

Bioretentio  plantings - ar ange in formal pa� ern 
and include color to reflect pla t schemes near 
Capitol Group

Restore and replace landscaping impacted by 
utility ork - plantings ompatibl  with the 
original campus plantings and mai tenance 
goals.
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