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Tacoma Wellhead Protection Program
Chapter 1

Introduction
1.1  Background

The 1986 Amendments to the federal Safe Drinking Water Act required each state to
develop a Wellhead Protection Program in accordance with guidance prepared by the
U.S. Environmental Protection Agency. In response, the Washington State Department
of Health implemented requirements in 1994 for each Group A public water system in the
state using wells or springs to prepare a Wellhead Protection Program. Under
Washington State Department of Health requirements, a public water system Wellhead
Protection Program must, at a minimum, include the following elements:

= A conipleted. Susgeptibility Assessment for each well, wellfield, or spring;

= A delineated Wellhead Protection Area for each well, wellfield, or spring;

= An inventory within the delineated Wellhead Protection Area of all potential sources
of contamination that may present a threat to a water bearing zone utilized by the
well, wellfield, or spring;

» Documentation that the owners/operators of potential contaminant sources identified
through the inventory are notified of their facility's or site's presence within a
Wellhead Protection Area;

= Documentation that delineation and inventory findings are provided to the appropriate
jurisdictional regulatory authorities;

= A contingency plan for providing alternate sources of drinking water in the event that
contamination does occur; and

= Coordination with emergency responders for appropriate spill/incident response
measures to minimize possible impacts on the well, wellfield, or spring.

Recognizing the need for protecting its ground water resources, Tacoma Water began
implementing wellhead protection activities well in advance of the 1994 effective date of
Washington State Department of Health requirements. In response to identified
contamination risks to its primary wellfield, referred to as the South Tacoma wellfield,
Tacoma Water advocated the establishment of the South Tacoma Groundwater Protection
District. In 1988, the Tacoma City Council formally established the district through
adoption of City of Tacoma Ordinance 24083. This ordinance declared the South
Tacoma area (approximately nine square miles) to be environmentally sensitive due to
the high potential for contamination of underlying ground water used to provide a portion
of the City's drinking water supply. The ordinance put into place strict requirements for
businesses that store, use, or dispose of hazardous materials, including the design, usage,
and removal of above ground and underground storage tanks. Under the ordinance, the
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Tacoma-Pierce County Health Department permits and inspects businesses within the
District that have a total volume of more than 220 pounds or approximately 25 gallons of
hazardous materials on premises.

Under a grant from the Washington State Department of Ecology, Tacoma Water
conducted additional wellhead protection activities in the early 1990s to protect the South
Tacoma wellfield. These efforts resulted in development of the South Tacoma Wellhead
Protection Program. This program was formulated to provide for monitoring and
protection of ground waters supplied by the Shallow, Sea Level, and Deep aquifer zones

lying under the South Tacoma area. The South Tacoma Wellhead Protection Program
included:

» Delineation of the Wellhead Protection Areas (WHPAs) for each well in the wellfield
using the RESSQC analytical model,

» Aninventory ofpotential contaminant sources,

* Recommendations for protection procedures and policies,

» Recommendations forawater quality monitoring program,

* Acontingency plan, and

» An implementation plan.

Since at the time the project was conducted the Washington State Department of Health's
requirements for Wellhead Protection Programs were still under development, the project
succeeded in addressing most, but not all, of the clements of a Wellhead Protection
Program that were ultimately mandated by the state.

Upon implementation of the state requirements for Wellhead Protection Programs in
1994, Tacoma Water completed Susceptibility Assessments for all of their wells,
including those located outside of the South Tacoma area. The Wellhead Protection
Areas included in the Susceptibility Assessments for those wells located outside of the
South Tacoma area were delineated using the Calculated Fixed Radius Method.  Copies
of the Susceptibility Assessments are included in Appendix A.

To more fully comply with the Washington State Department of Health's requirements,
Tacoma Water collaborated with the Tacoma-Pierce County Health Department in 2000
to update and expand its Wellhead Protection Program. This Report summarizes
activities carried out by the Tacoma-Pierce County Health Department and describes
Tacoma Water's Wellhead Protection Program.

Since 2002 Tacoma water has worked with Tacoma —Pierce County Health Department
(TPCHD) on the Tacoma Wellhead Program. We meet at a minimum of once a year to

review potential contaminant sources, What Contaminants they are finding and what
samples are best for detection of contaminants. We also receive a review of data from

our sampling results twice a year. With this data we decide on what samples to do and

if the measuring wells that we use are in the right places for early detection of contaminants.
We discuss time of travel zones for the aquafers such as 6 month, 1 year, 5 year and 10 year
time of travels. Tacoma Water is updating its GIS mapping system and plan to include well
information such as depth of well and sampling information.
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1.2 Development ofthe Tacoma Wellhead Protection Program

In 2000, Tacoma Water approached the Tacoma-Pierce County Health Department
(TPCHD) to request assistance in implementing activities to more fully develop its
Wellhead Protection Program. The goal of the resulting project was to bring Tacoma
Water into full compliance with Washington State Department of Health's requirements
for Wellhead Protection Programs and cover all wells within Tacoma Water's service
area.

Tacoma Water assisted the Tacoma-Pierce County Health Department in the
development of a scope of work for the project. Prior to completion of the scope of
work, staff of Tacoma Water and the Tacoma-Pierce County Health Department met with
representatives of the Washington State Department of Health to refine the scope to help
ensure compliance with the state requirements for Wellhead Protection Programs.
Subsequently, the scope of work was completed, and Tacoma Water and the Tacoma-
Pierce County Health Department entered into an interagency agreement in May 2001 for
the TPCHD to perform the project. Work on the project was conducted from May 2001
through May 2002.

The project included the following elements:

= Updating the inventory of potential contaminant sources for wells in the South
Tacoma wellfield and conducting initial potential contaminant source inventories for
other wells in the Tacoma system,

» Notifying owners/operators of contaminant sources identified during the inventories
of their facility's or site's presence in a Wellhead Protection Area,

= Notifying appropriate jurisdictional regulatory agencies of the findings ofthe
inventories,

= Developing geographic information system (GIS) generated maps of Tacoma Water's
wells and providing copies of such maps to emergency response agencies,

» Developing contingency plans for all wells,

= Evaluating the adequacy of Tacoma Water's current monitoring plan and providing
recommendations for improvements, and

= Identifying additional steps that can be taken to improve the level of protection
afforded to Tacoma Water's wells.

The results of these tasks are outlined in the following Chapters.
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Tacoma Wellhead Protection Program
Chapter 2

Delineation of the Wellhead Protection Areas
And Agency Notification

2.1  Delineation of the Wellhead Protection Areas

Tacoma Water's Wellhead Protection Areas were delineated in the mid-1990s as part of a
grant project to develop a Wellhead Protection Program for the South Tacoma Wellfield.
The South Tacoma Wellfield Wellhead Protection Areas were delineated using the
RESSQC analytical computer model (BES 1996). The zones delineated included the
one-year time-of-travel, the five-year time-of-travel, the ten-year time-of-travel, and the
four-month time-of-travel: The four-month zone was delineated because it is most
representative of actual conditions, since this group of wells is generally only used from
mid-May to mid-September.

Delineation of the Wellhead Protection Areas for Tacoma Water wells other than the
South Tacoma Wellfield utilized the Calculated Fixed Radius Method (DOH 1995).
These Wellhead Protection Areas were delineated in the course of completing the
Susceptibility Assessment Survey for each well.

Tacoma Water became responsible in 2001 for the area previously served by the
Southeast Tacoma Mutual Water System and assumed ownership of the System's wells
and infrastructure. Tacoma Water has investigated the capabilities and potential uses of
each well and expects to utilize the Southeast Tacoma wells Source 2 (ACM798), Source
6 (AEA465), Source 8 (AEF207), Source 11 (ACN731), and Source 11A (AEA461).
The Wellhead Protection Areas for these wells were delineated in the late 1990s utilizing
both a computerized analytical model and aprocess of hydrogeologic analysis and

mapping,.
2.2 Mapping of the Wellhead Protection Areas

Tacoma Water's wells and associated Wellhead Protection Areas were mapped by the
Tacoma-Pierce County Health Department in 2000-01 through a grant from the
Washington State Department of Health. The wells were located using a highly accurate
Geographic Positioning System (GPS) unit (+ 5 meters) and then mapped in Pierce
County's Geographic Information System (GIS) Countyview. This is a customized
version of Arcview and is available to all Pierce County Departments, the Tacoma-Pierce
County Health Department, and many of the incorporated towns and cities in Pierce
County.




The Wellhead Protection Areas delineated using the Calculated Fixed Radfos Method
were incorporated into a GIS layer by placing the appropriate sized buffer around each
well. The Wellhead Protection Areas delineated using more sophisticated methods were
included by incorporating electronic files provided by the consulting firms who
determined the areas.

2.3 Notification of Local Decision Makers

According to the Washington State Wellhead Protection Program Guidance Manual
(DOH 1995), local decision makers need to be notified of the Wellhead Protection Area
boundaries. Entities to notify include local planning and health departments, city/county
representatives, and public works programs. Tacoma-Pierce County Health Department
and Tacoma Water staff identified possible local agencies that could be notified of the
Wellhead Protection Areas and selected to mail a notification letter and the associated
maps to the local planning departments, since these are the departments responsible for
establishing land use requirements. A letter was also sent to McChord Air Force Base
and the Tacoma GIS Department was offered the electronic file containing the Wellhead
Protection Areas. A copy of each letter was sent to the respective local public works
department. All of the letfers and maps were mailed in February 2002. A list of whom
received the letter, ‘'a copy of each letter, and copies of the maps by jurisdiction are
included in Appendix B. The letter was based upon the example letter in the Washington
State Wellhead Protection Program Guidance Manual but was modified to better meet
the needs of Tacoma Water. The maps, which originally were printed in color, depict the
ten-year time-of-travel zone for each Wellhead Protection Area falling within the
particular jurisdiction.,




Tacoma Wellhead Protection Program
Chapter 3

Potential Contaminant Source Inventory

3.1 Development of the Potential Contaminant Source Inventory

The potential contaminant source inventory for the Tacoma Wellhead Protection Program
was conducted in the summer and fall of 2001 by the Tacoma-Pierce County Health
Department (TPCHD) and Tacoma Water. The first step was to develop two master
databases and associated GIS layers of those potential contaminant sources that are in
electronic databases. This included using electronic data from Ecology, TPCHD, and
other sources. Two databases were developed: one of general potential contaminant
sources and the other of the sites that would only pose a concern if they are served by an

" on-site sewage system. The two databases are included in the enclosed CD.

Following completion of the initial databases, windshield surveys were conducted
throughout the ten-year time-of-travel zone for all of the Welthead Protection Areas
except those for the South Tacoma Wellfield and those wells that used to be in the
Southeast Tacoma Mutual Water System. For these two Wellhead Protection Areas, the
area was plotted into grids and more than 10% of the area was randomly selected in
which to conduct windshield surveys. Even though the selection process was random,
the resulting area surveyed represented a wide-range of land uses and is thought to
provide a good overview of the strengths and weaknesses of the windshield survey
approach compared to only using the consolidated electronic databases.

Following completion of the windshield surveys, the information collected was put into

the two master databases. In addition, inactive businesses, business changes, and low
risk businesses were noted in the databases.

3.2 Summary ofthe Potential Contaminant Sources Databases
The two databases can be summarized as follows:

Database 1: General Potential Contaminant

Sources

Flags - N = Didn't appear to be an active business during the windshield survey
S = Thought to be served by a sanitary sewer system




There are 4,002 sites in the database.

Examining the potential contaminant sources by Wellhead Protection Area:
32 are in the Frederickson Well WHPA
19 are is the Gravity Pipeline Wells WHPA
3 are in the Portland Ave. Well WHPA
lis in the Prairie Ridge Springs WHPA
662 are in the Southeast Tacoma WHP A
2,938 are in the South Tacoma WHPA
4 are in the Tideflats Well 1 WHPA
293 are in the Tideflats Well 2 WHPA
42 are in the UP-1 WHPA
2 are in the UP-10 WHPA

Not all of'the sites pose a great enough risk to warrant receiving a letter. Also, not all of
the sites have an address:

1,338 sites do not have an address (these are from Ecology databases and only have
latitude and longitude. Nearly all of these are old, inactive sites and were not seen in
the windshield surveys).

716 sites are low risk sites and do not need to receive notification (this includes
electricians, plumbers, roofers, window cleaners, drywall companies, upholstery
companies, funeral homes, stone work companies, and taxidermy companies. |t also
includes beauty shops, hotels, nursing homes, etc. that are served by sanitary sewers).
27 sites are likely residences (as determined by the windshield surveys).

26 sites are likely out of business (as determined by the windshield surveys).

There were 1,922 potential contaminant sources initially identified to receive a
notification letter.

Database 2. Potential contaminant sources that are a concern if they are served by an
on- site sewage system

There are 870 possible sites in this database.

Examining the potential contaminant sources by Wellhead Protection Area:
2 are in the Frederickson Well WHPA
13 are in the Gravity Pipeline Wells WHPA
1is in the Prairie Ridge Springs WHPA
127 are in the Southeast Tacoma Wells WHPA
708 are in the South Tacoma Wells WHPA
2 are in the Tideflats Well 2 WHPA
0 are in the Tideflats Well 1 WHPA
17 are in the UP1 Well WHPA
0 are in the up-10 Well WHPA




Not all of these sites are actually served by on-site sewage systems or pose a significant
risk:

1 appears to be out of business
729 appear to be in a sewered arca

In general, it appears that the Gravity Pipeline WHPA is unsewered, the Prairie Ridge
Springs WHPA is unsewered and much of the Southeast Tacoma WHPA is unsewered.
The rest of the WHPAs are sewered except for small pockets of areas.

There were 140 potential contaminant sources in Database 2 that were initially identified
to receive a notification letter.

3.3 Mailing ofthe Potential Contaminant Sources Letter

The notification letter for the Potential Contaminant Sources was developed by the
Tacoma-Pierce County Health Department with input from Tacoma Water. The letter
was based upon the example letter provided in the Washington State Department of
Health's Wellhead Protection Program Guidance Document, DOH Publication # 331-
018. To assist the potential contaminant sources, two common questions and their

- answers were printed on the back side of the letter. These questions and answers were
written by Hazardous Waste Program staff at the Tacoma-Pierce County Health
Department.

Selected information from the two databases of Potential Contaminant Sources was then
merged into an Excel Spreadsheet to form a master mailing list. The Excel Spreadsheet
is also included on the enclosed CD. This list was further reviewed for incomplete
addresses, etc. and a final mailing list of 1,988 addresses was developed. The potential
contaminant source letter was mailed to the 1,988 potential contaminant sources on April
2, 2002.

A number of recipients of the potential contaminant sources letter phoned the Tacoma-
Pierce County Health Department with questions or concerns about the letter. Most of
the callers wanted to know if there are specific requirements that they need to follow,
some called to say that their business does not handle hazardous materials, some called to
say that they are already regulated through the South Tacoma Groundwater Protection
District Program, and others called to say that they are already doing an excellent job in
protecting the environment.

3.4 Mailing of the Regulatory Agency Notification Letter

The next step regarding the potential contaminant sources was to mail a letter to the

regulatory agencies, notifying them that the identified potential contaminant sources are
within the Tacoma Wellhead Protection Area. Table 3-1 shows the number of potential
contaminant sources by regulatory agency. Some of the agencies don't have regulatory




—

jurisdiction but rather have programs that can provide assistance to the potential
contaminant sources,

Table 3-1
Number of Potential Contaminant Sources
By Regulatory Agency

Agency Number_of Sites
No Regulatory Agency - 1,106 Sites
DNR - 1 Site

- DOA - 9 Sites
Ecology - 1,374 Sites
PCD - 7 Sites
PCPWU - 2 Sites+
TPCHD - 1,503 Sites*

4,002 Total Sites

DNR- Washington State Department of Natural Resources
DOA- Washington State Department of Agriculture
Ecology-Washington State Department of Ecology

PCD- Pierce Conservation District

PCPWU- Pierce County Public Works and Utilities
TPCHD- Tacoma-Pierce County Health Department

+ These two sites are Pierce County Public Works and Utilities' property and the
PCPWU was notified through the Potential Contaminant Source mailing. Hence, no
letter needs to be mailed regarding agency notification.

* The TPCHD does not have regulatory jurisdiction over the great majority of these sites

but does have a small quantity hazardous materials education program that may be able to
assist these sites in the handling and disposal of hazardous materials. The TPCHD has
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regulatory jurisdiction of businesses in the South Tacoma Groundwater Protection District
that handle hazardous materials and also has regulatory jurisdiction of small (less
than 3,500 gallons per day) on-site sewage systems.

A mailing list, originally compiled in 1995, of the contact staff at each agency was
updated and notification letters were written. Since only one potential contaminant source
was identified as being regulated by the Washington State Department of Natural
Resources, this site was mentioned in the notification letter. Separate lists of potential
contaminant sources were developed to accompany the notification letters to the
Washington State Department of Agriculture and the Pierce Conservation District. The
number of potential contaminant sources regulated or guided by the Washington State
Department of Ecology was so great that an electronic list, placed on a floppy disk, was
provided along with the notification letter. These letters and accompanying materials
were mailed in early May 2002. A copy of the letters, potential contaminant sources lists
and the agency notification list are included in Appendix C.




Tacoma Wellhead Protection Program
Chapter 4

Emergency Response Notification

One action under a Wellhead Protection Program is to coordinate with local emergency
responders to provide a higher level of protection within the Wellhead Protection Areas.
Originally under this task, the Tacoma-Pierce County Health Department and Tacoma
Water planned to hold a meeting with emergency responders to inform them of Tacoma
Water's Wellhead Protection Areas and to identify alternative response actions that could
better protect drinking water supplies. However, after speaking at a meeting of the Pierce
County Fire Chiefs and reviewing alternative responses, it was decided instead to not
hold a meeting and instead to notify the appropriate Fire Departments about Tacoma
Water Wellhead Protection Areas within their jurisdiction. This decision was based upon
the lack of knowledge about alternative responses and the lack of interest expressed by at
least one Fire Chief about protecting Wellhead Protection Areas over other aquifer
recharge areas.

4.1  Identifying the Appropriate Emergency Response Contacts

Overlaying the GIS layer of Tacoma's Wellhead Protection Areas with the GIS layer of
Fire Districts (that is in Countyview), TPCHD staff identified the Fire Districts within
each Wellhead Protection Area along with the appropriate contact for each District. It
was decided to focus on the one-year time-of-travel zone since this is the most critical
portion of each Wellhead Protection Area,

This work showed that the Wellhead Protection Area one-year time-of-travel zones for
University Place Wells 1 and 10 are completely in Pierce County Fire District 3. The
Portland Ave Well and the Tideflats Well 1 one-year time-of-travel zones are completely
in the Tacoma Fire Department's District. The South Tacoma Wellfield one-year time-
of-travel zones includes two Fire Districts; the northern zone is in the Tacoma Fire
District and the southern zone is in both the Tacoma Fire District and Pierce County Fire
District 2. The Tideflats Well 2 one-year time-of-travel zone is mostly in the Tacoma
Fire District but a portion is in Pierce County Fire District 10. However, response within
Fire District 10 is covered by the Tacoma Fire Department.  The old Southeast Tacoma
Mutual Wells, the Frederickson Well, and the Gravity Pipeline Wells one-year-time-of-
travel zones are in Pierce County Fire District 6. Approximately half of the Prairie Ridge
Springs one-year time-of-travel zone is in Pierce County Fire District 24 and the other
half is in Pierce County Fire District 20.




4.2 Notifying the Appropriate Emergency Contacts

Color maps were developed for each of the Fire Districts showing the Tacoma Water
Wellhead Protection Areas within their jurisdiction and cover letters were written,
addressed to each Fire Chief. The letters and maps were sent to the Fire Districts in

March 2002. Appendix D includes a copy of each letter and a black and white copy of
each map.




Tacoma Wellhead Protection Program
Chapter 5

Contingency Planning-updated 2015

Tacoma Water is currently in the position such that the loss of any individual well, or
even a group of wells, would not pose a significant short-term hardship nor result in loss
of service to any portion of the system. Tacoma Water has developed a conjunctive use
program involving use of surface and ground water sources. Water from the Green River
in King County serves as the principal source of water supply with wells used primarily
to meet peak demands and, to a lesser degree, address emergency situations. Tacoma
Water currently can divert approximately 150 million gallons per day (MGD) of Green
River water through 2 pipelines. We also have water rights for about 60 MGD
.of well water, for a total supply of 210 MGD. Based upon water use records, the 24-
hour peak demand for the system was approximately 118 MGD and occurred in 1998,
The four-day peak demandwas approximately 112 MGD and also occurred in 1998.
Since 1998, water conservation feasures have reduced water demands on the system and
peak demands have not approached the levels of 1998, Thus, Tacoma Water has
adequate capacity to offset the loss of one or more wells.

In addition, Tacoma Water's extensive transmission network is interconnected allowing
water to be easily shifted from one portion of the system to another. Tacoma Water's
system also includes a number of reservoirs with substantial amounts of storage that
could be used to help compensate for the short-term loss of any well or wells within the
system. We have about 140 MG of water in 19 reservoirs and standpipes.

However, a catastrophic event could occur that would severely impair Tacoma Water's
surface water supplies, which would place a substantial burden on existing wells to meet
water demands for the system. In addition, Tacoma Water is cognizant of the need to
have adequate supplies of drinking water available to accommodate future growth within
its service area that may occur in accordance with comprehensive land use plans
developed pursuant to the state's Growth Management Act (Chapter 36.70A RCW). For
these reasons it is vitally important to protect the water quality and integrity of Tacoma
Water's existing wells.

To assess the potential impact of the loss of any one well or a cluster of wells, Tacoma
Water staff met with staff from the Tacoma-Pierce County Health Department in July
2001 to discuss the production potential, water right status, aquifer utilized, and
importance of each well in the system. The following is a brief assessment of each
source and its importance to the overall system. In addition, the current effort to expand




Tacoma Water's surface water capacity, as well as strategies for addressing short-term
and long-term interruptions in the availability of a well or wells are discussed.

5.1 Brief Summary of Each Well

South Tacoma Wellfield

The South Tacoma Wellfield consists of 14 high yield wells located west of Interstate 5
in a north-south axis between approximately Center Street and 34th Street South. A
summary of date concerning each well is provided in Table 1.

Tacoma Well 6B (Source Number 19, Ecology Tag Number ABS706): This well
draws from the Shallow Aquifer and has a capacity of 4.2 million gallons per day
(MGD). This is one of the most important wells for Tacoma Water and is located quite
close to another important well, Well 11A.

Tacoma Well IIA (Source Number 24, Ecology Tag Number ABM921): This well
draws from the Shallow Aquifer and has a capacity of 8.3 MGD. Together with Well 6A,
these wells provide about 17% of the total ground water available to Tacoma Water.
Although the loss of these to wells could be made up by using a combination of other

- wells, Well 6A and Well ‘11A’ are the most important wells from a production standpoint,
and both wells are rated by the Washington Department of Health (DOH) as having high
susceptibility to contamination. Thus, they should receive the majority of the focus for
Wellhead Protection activities.

Tacoma Well 9A (Source Number 22, Ecology Tag Number ABS707): This well
draws from the Shallow Aquifer and has a capacity of 4.5 MGD. Well 9A is used as an
emergency well only due to organoleptic considerations. In addition, this well is
somewhat impacted by the Time Oil site contamination.

Tacoma Well 2B (Source Number 15, Ecology Tag Number ABR905): This well
draws from the Shallow Aquifer and has a capacity of 2.0 MGD. As with Well 9A, Well
2B isused as an emergency well due to taste and odor considerations. Water from Well
2B is also high in chlorides. A fuel leak that occurred at the nearby Old Nalley’s plant
could potentially a ffect Wells 2B and 2C.

Tacoma Well 2C (Source Number 46, Ecology Tag Number AAS246): This well draws
from the deep aquifer and has a capacity of 2.9MGD. This well is an emergency well due to
water quality issues. This well is next to 2B.

Tacoma Well 12A (Source Number 25, Ecology Tag Number ABS708): This well
draws from the Shallow Aquifer and has a capacity of 4.3 MGD. Well 12A is operated
mainly as a blocking well to prevent ground water contamination from the Time Oil site
from reaching the other wells in the South Tacoma Wellfield.

Tacoma Well 14A (Source Number 99, Ecology Tag Number ABM930): This well
draws from the Sea Level Aquifer and has a capacity of 3.8 MGD. There is a water right
for this well but the well has never been used and does not have a pump. This well is
available for use if problems arise in other wells.




Tacoma Well 4A (Source Number 17, Ecology Tag Number ABM922): This well
draws from the Shallow Aquifer and has a capacity of 0.8 MGD.

Tacoma Well 5A (Source Number 18, Ecology Tag Number ABS705): This well is
completed in both the Shallow and the Sea Level Aquifers, but the shallow openings have
been sealed off. The well has a capacity of 6.5 MGD and, from a production standpoint,
is the third most important well in the South Tacoma Wellfield, after wells 11A and 6A.
This is an efficient well with good water quality. Wellhead Protection efforts should also
focus on this well, although since it draws from the Sea Level Aquifer and has been
assigned only a moderate susceptibility rating by DOH, it should have more natural
protection than Wells 11A and 6A.

Tacoma Well 1B (Source Number 14, Ecology Tag Number ABE651): This well
is completed in the Sea Level Aquifer and has a capacity of 4.0 MGD. Well IB is
relied upon regularly on a seasonal basis and is very efficient.

Tacoma Well 8B (Source Number 21, Ecology Tag Number ABM920): This well
draws from the Sea Level :Aquifer and has a capacity of 4.2 MGD. Well 8B is less
efficient than:Well 1B but is comparable from a production standpoint.

Tacoma Well 13A (Source Number 26, Ecdlogy Tag Number ABM918): This
well draws from the Deep Aquifer and has a capacity of 1.1 MGD. Well 13A is seldom
used.

Tacoma Well 7B (Source Number 20, Ecology Tag Number ABR904): This well
draws from the Sea Level Aquifer and has a capacity of 1.4 MGD. Well 7B is seldom
used.

Tacoma Well 10C (Source Number 23, Ecology Tag Number ABM919): This
well draws from the Shallow Aquifer and has a capacity of 0.8 MGD. This is an
efficient well, but produces a relatively small volume of water. The loss of this well
could easily be covered. 10C is also used to provide unfluoridated water at the well site.

Tacoma Well 3A (Source Number 16, Ecology Tag Number ABM917): This well
is completed in both the Shallow and the Sea Level Aquifers, but openings in the shallow
aquifer have been sealed off. This well has a capacity of 4.1 MGD and is similar in
production and efficiency to Well 1B,

When examining clusters of wells, the cluster of greatest importance is the grouping of
Wells 6A and 11A. [f these two wells were lost for a few weeks, loss in production
could be made up using the "next well in line approach" that is currently being employed
by Tacoma Water. However, if these wells were lost for a long period of time, then it
would be necessary to look at the cost of repairing or providing treatment for the wells
compared with putting hardware into Well 14A and using other wells that are usually not
in service. The problem would be more of an economic issue than a shortage of supply.




One other cluster of wells that may be worth considering is the group of wells in the
south end of the wellfield that are utilizing the Sea Level Aquifer. Wells 3A, 7B, 8B, and
IB are within one mile of each other and have a combined capacity of 13.7 MGD. [f
Well 5A were also to be included in the cluster (the distance between all the wells is less
than two miles), then the combined capacity would be 20.2 MGD. Although the Sea
Level Aquifer has better natural protection than the Shallow Aquifer, this is somewhat
offset by the fact that most of the Shallow Aquifer wells are farther north and receive
greater protection from contaminant source control programs associated with the South
Tacoma Ground Water Protection District. Hence, the six-month and one-year time of
travel zones for the Sea Level wells is not as intensively managed to prevent pollution
from occurring as are those of wells tapping the Shallow Aquifer. The loss of wells 3A,
7A, 8B, 1B, and 5A could still be addressed without developing new wells or obtaining
water from neighboring water systems, but would have a substantial detrimental effect on
the flexibility that Tacoma Water currently has for producing water in a cost-effective
mannet.

Wells Outside of the South Tacoma Wellfield

In addition to the South Tacoma Wellfield, Tacoma Water operates a number of other
wells in various portions of its service area, including:

= Southeast of the City of Tacoma,

« South of Puyallup near Tacoma Water's gravity pipeline,
e The City of University Place,

e Near the Portland Avenue Reservoir,

» The Frederickson industrial area, and

e The Tacoma Tideflats.

Pertinent information on each of the wells located outside of the South Tacoma Wellfield
is provided in Table 2. The wells are discussed individually below.

Southeast Tacoma Mutual Water System Wells: The SE Tacoma wells are Source 2
(ACM798), Source 6 (AEA465), Source 8 (AEF207), Source 11 (ACN731), and Source
11A (AEA461) operate as part of Tacoma Water. These wells are plumbed into the
existing system. Tacoma Water has evaluated each of the wells to determine their true
potential (SE-2 at 0.5 MGD, SE-6 at 0.9, SE-8 at 0.7, SE-11 at 1.4 and SE-11A at 0.9,
for a total of 4.4 MGD). If any or all of these wells are rendered unusable due to
contamination, it would not have a significant impact on Tacoma Water's ability to




supply water to the former Southeast Tacoma Mutual service area.

Gravity Pipeline Well I(Source 12, Ecology Tag Number ACN710) and Gravity
Pipeline Well 2 (Source 13,Ecology Tag Number ACN709): Both ofthese wells
draw from the Sea Level Aquifer, with well 1having a capacity of 4.2 MGD and well 2
having a capacity of 3.8 MGD. These wells are only used at peak times and are pumped
into the high pressure of the gravity pipeline. They are notused locally so their loss
would be fairly easily made up using the "next most efficient well in line approach.”

UP -10 Well (Source Number 8, Ecology Tag Number ABM927): This well,
located in the City of University Place, draws from the Sea Level Aquifer and has a
capacity of

2.1 MGD. This is an emergency backup well and is not currently in use,

UP -1Well (Source Number 11, Ecology Tag Number ABM926): This well, also
located in the City of University Place, draws from the Shallow Aquifer and has a
capacity of 1.6 MGD. This well pumps directly into the distribution system for the local
residential area, but the area is also served by the gravity pipeline. The well is only used
- in the summer on an as needed basis, and the water would fairly easily be made up if the
well were lost.

Portland Avenue Well (Source Number 10,Ecology Tag Number ACN711):
This well draws from the Deep Aquifer and has a capacity of 1.7 MGD. Water from this
well is pumped directly into the Portland Avenue Reservoir. The quality of water from
this well is impaired due to moderate concentrations of arsenic. This well is used only at
peak times, and the loss of this water could easily be covered.

Fredrickson Well (Currently No Source Number, Ecology Tag Number
ACN702): This well draws from the Sea Level Aquifer and has a potential capacity of
1.4 MGD. This well is not currently in use, and there is no pump in the well. The
importance of this well has greatly diminished as a result of the recent completion of the
second transmission line to Fredrickson (a 24-inch diameter line). As a consequence, its loss
would not be significant.

Tideflats Well I(Source Number 9, Ecology Tag Number ACN703): This well
draws from the Deep Aquifer and has a capacity of 1.0 MGD. This well is an emergency
backup well and is not currently in use.

Tideflats Well 2 (No Source Number Yet, Ecology Tag Number ABM929): This

well draws from the Deep Aquifer and has a potential capacity of 1.9 MGD. This well is
not currently in use and there is no pump in the well.

5.2 Effect of Additional Surface Water Supplies on Contingency Planning

Tacoma Water's existing diversion of the Green River currently can provide
approximately 150 MGD of surface water to Tacoma Water's service area.




The completion of constructing a second diversion of the Green River and associated
pipelines conveys an additional 65 MGD of surface water to the central and southern
Puget Sound region. This water will be apportioned among Tacoma Water and a number
of other purveyors within the region. Tacoma Water has available approximately
an additional 22 MGD for use within Tacoma Water's service area.

With the construction of the second diversion, the importance of Tacoma Water's wells
relative to the overall capacity of the system has diminished . Also, there will be more
storage than is currently available. If demand remains relatively static, Tacoma Water
expects to use less well water in 2016 than it uses today. It is important to note, however,
that the water right for the second diversion is conditioned on the ability to meet
established instream flows on the Green River. Operation of the second diversion would
be curtailed when flow in the river cannot be maintained at or above minimum instream
flows. Thus, during drought years, such as 2015, Tacoma Water's wells would still be a
vital part of its water supply system.

5.3  Strategies for Addressing Short-Term Interruptions

In general, Tacoma Water's contingency plan for the short-term loss of a well is to use
the next most cost effective well or group of wells in the system. Tacoma Water has
identified the costs associated with production from each well and generally uses the
wells that are the least expensive to operate on a marginal cost of production basis. Ifa
well is out of service for a short time, Tacoma Water will then use the next most cost
effective well to make up the loss. Another tool that may be used to address a short-term
loss is to utilize water in one of the many reservoirs.

5.4  Strategies for Addressing Long-Term Interruptions

Ifa well or multiple wells are lost for an extended period of time, other existing wells
may be used, following the approach described above. However, if the loss is too great
to cover by the "next most efficient well in line approach," there are four additional tools
available:

1) Install pumps and begin using the Tideflats Well 2 (ABM929), the Fredrickson Well
(ACN702), and/or South Tacoma Well 14A (ABM930). The total potential
production from these three wells is 7.1 MGD.

2) Treat the polluted water such that it again meets drinking water standards. The cost
and feasibility of this tool is highly variable and depends upon the type and extent of
contamination. One example is provided in Section 7.3 of the South Tacoma
Wellhead Protection Program, Volume 1 (EES 1996).

3) Dirill new production wells. This tool is discussed in Section 7.4 of the South Tacoma
Wellhead Protection Program, Volume 1 (EES 1996).




Well Head Protection Program

Production Well Identification and Data Summary

South Tacoma Well Field

Updated in 2015

Well # Street Address DOH, ID # |Susceptibility Rating |Production Capacity (MGD) Type of Use
1B 3102 S. 63rd St. S-14 Low 4|Seasonal
2B 3452 S. 35th St. S-15 Unknown 2[Emergency
2C 3452 S. 35th St S-46 Unknown 2.9|Emergency
3A 7815 S, Warner St, S-16 Low 4.1|Seasonal
4A 3816 S. Tacoma Way S-17 Low 0.8|Seasonal
5A 3251 S, 56th St. S-18 Moderate 6.5[Seasonal
6B 4331 S. Tacoma Way S-44 High 4.2|Seasonal
78 7402 S. Cedar St. S-20 Low 1.4|Seasonal
88 6700 S. Clement St. S-21 Moderate 4.2|Seasonal
9A 3615 S, Lawrence St. S-22 Unknown 4.5|Emergency
10C 7440 S, Cedar St. S-23 High 0.8|Seasonal
11A 4315 S. Tacoma Way S-24 High 8.3|Seasonal
12A 3542 S. Pine St. S-25 High 4.3|Seasonal
13A 7420 S, Cedar St. S-26 Low 1.1|Seasonal
Wells Outside of South Tacoma Well Field
Prairie Springs 13117 Sring Site Rd. E, S-04 High 0.8
GPL #1 11302 E. Pipeline Rd. S-12 Low 4.2|Seasonal
GPL #2 11302 E. Pipeline Rd. S-13 Low 3.8|Seasonal
UP #1 3516 Crestview Dr. W. S-11 Moderate 1.6|Seasonal
UP #10 4707 95th Ave, W. $-08 Unknown 2.1|Emergency
PA #1 3702 E. M St. S-10 Low 1.7|Seasonal
NF #1 North Fork Well Field 5-06
NF #2 North Fork Well Field S-06
NF #3 North Fork Well Field S-06
NF #4 North Fork Well Field S-06
NF #5 North Fork Well Field $-06
NF #6 North Fork Well Field S-06
NF #7 North Fork Well Field S-06
Tide Flats #1 1167 Taylor Way S-09 Unknown 1|Emergency
Treatment Plant 36932 Greenriver Headworks Rd. S-45 Low Full Time
SE2 &6 1117 90th St. E. S-27 Low SE #2-.5 / SE #6-.9 |Seasonal
SE 11 &11A 1190 103rd St. E. S-36 Low SE #11-1.4 / SE #11A-.9 |Seasonal
SE8 1614 99th St. E. S-34 Low 0.7|Seasonal
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Chapter 6

Monitoring Plan Recommendations

Tacoma Water established a water quality monitoring program in South Tacoma in the
early1990s to provide early detection of ground water contamination. The intent of the
monitoring program is to identify possible problems in a timely manner that should allow
the problem to be addressed before it can impact a drinking water well.

Along with assistance in the development of the Tacoma Wellhead Protection Program,
Tacoma Water requested the Tacoma-Pierce County Health Department (TPCHD) to
review the monitoring program and provide recommendations to make the program a
more effective tool for wellhead protection. TPCHD staff reviewed the monitoring
recommendations -in the réport, South Tacoma Wellhead Protection Program (BES
1996), reviewed the current mioditoring program schedule, and reviewed results collected.
Based upon this review, it appeéars that the monitoring program in general should provide
an early warning system for the South Tacoma drinking water wells. However, the
recommendations described below, if implemented, could improve program effectiveness
and efficiency.

6.1 Recommended Investigation Needs-updated 2015

Primary Investigation Needs-Updated 2015

= After talking to Pierce County Department of Health we have decided to add tests
for Petroleum, Diesel and Gas. These contaminates are the biggest
spills they respond to. First results found no problems.

= After talking to Pierce County Department of Health we are taking IOC’s at every
sampling period instead of every other. This will give us a better baseline for both
sampling periods.

Secondary Investigation Needs-updated 2015

= The average nitrate level across Pierce County is slightly under 0.5 mg/L.
Continue to monitor closely due to finding of nitrates even
though most of Tacoma has been on sewer for years.




6.2 . Recommended Monitoring System Configurational Changes

6.3

= The monitoring results for the closest Tacoma Landfill wells and South Tacoma
Superfund Site wells should be incorporated, if the information is readily available,
into the water quality monitoring program. As a first step, the relationship between
the monitoring wells and the production wells should be identified. This would
greatly increase the spatial coverage of the monitored area without any additional
sampling costs. If the landfill and Superfund well data can be utilized, and if it
includes VOC results, then sampling at Monitoring Well 89.5 should not be necessary.
If the landfill well data can not be utilized, then 89.5 should continue to be sampled in
the spring prior to significant use of the South Tacoma Wellfield and

again late in the pumping season.

Itwould be helpful to incorporate the routine water quality sampling results collected

_ to meet DOH requirements from the following wells:

Lakewood Well S11(156' deep) ABS159
Laurel Lane MH Park SO1 (108' deep) ACVS533
Carriagé Court Trailer Ct SO1 (82' deep) ABS717
Mount ‘Tacoma Trailer Park SO1 (95' deep) ACN763
Mount Tacoma Trailer Park S02 (105' deep) AFKS815

Mount Tahoma Baptist Church SOl (depth unknown) AEF398

The locations of some of the monitoring wells are not ideal for an early warning
system. For example, although Monitoring Well 92.1 is an important well, it is
located too close to Wells 11A and 6A to provide sufficient reaction time if problems
are identified. On the other hand, Monitoring Well 92.7 appears to be outside of the
outwash channel and probably doesn't accurately represent downgradient water
quality conditions for the production wells. Water quality sampling of Well 92.7
probably is not necessary.

Recommended Routine Operational Changes-Updated 2015
Bacterial sampling for Monitoring Wells 92.2, 92.3, 92.4, and 92.6 could be
eliminated since these wells are outside of the one-year time of travel zone for the

South Tacoma Wellfield. Ingeneral, bacterial contamination of ground water is a
concern primarily in the one-year time of travel zone

6-2




When results are received, continue to review to make sure that all values are
below the MCLs. |If any results are above the MCLs, then a) investigate to
determine why, and b) estimate the potential time frame for the contaminant to reach
the closest production well. If the well does not belong to Tacoma Water, then
Tacoma Water and the Pierce County Department of Health should work
with the well owner to identify the source(s) of contamination.

At the end of each year, continue to run trend analyses for the parameters
monitored. If a possible trend is noted, then further investigate.

The conventional water quality results (temperature, pH, etc.) should continue to be
included in the electronic database to make this information readily available for
future analyses.

The monitoring frequency for Monitoring Wells 92.4 and 92.6 could be reduced to
every other year for vocs, conventional parameters, and for nitrates (as per
recommendation #2, the bacterial sampling could be eliminated). Neither well has
shown a voc problem in the past and both are approximately two years away (based
upon the WHPA delineation) from the nearest production well.
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Chapter 7
Next Steps

The work conducted under the current Wellhead Protection project has brought Tacoma
Water into compliance with Washington State Wellhead Protection Program
requirements. However, the Tacoma Wellhead Protection Program is an important tool
for drinking water protection and needs to continually evolve as further information
becomes available. This chapter identifies the necessary steps that Tacoma Water needs
to continue to take to keep the Tacoma Wellhead Protection Program is compliance
with Washington State Wellhead Protection Program requirements. This chapter also
includes recommended steps that Tacoma Water needs to continue to take to improve the
Tacoma Wellhead Protection: Program along with possible activities that the Tacoma-
Pierce County Health Department does perform, when funding is available, to
increase the effectiveness of the Tacoma Wellhead Protection Program.

7.1 Necessary Activities for Tacoma Water

There are two basic steps that Tacoma Water needs to accomplish to keep the Tacoma
Wellhead Protection Program in compliance with Washington State Wellhead Protection
Program requirements. The first step is to consult with the Washington State Department
of Health (DOH) to determine which wells, if any, will require more sophisticated
delineation (than the Calculated Fixed Radius Method) of their Wellhead Protection Area.
One well in particular that may benefit from a more sophisticated, and hence more
accurate, delineation method is UP-1, which has been ranked by DOH as being
moderately susceptible to contamination. This well is also of concern to the City of
University Place since a number of residences in the immediate vicinity are served by
on- site sewage systems.

The second step is for Tacoma Water to update the potential contaminant source
inventory in 2015 and every two years thereafter. This is accomplished by having
Tacoma Water staff conduct windshield surveys. The windshield surveys may be
conducted in conjunction with other staff responsibilities, such as meter reading or cross
connection inspections. Due to the extremely large size of the ten-year time-of-travel
zones for the South Tacoma Wellhead Protection Area and the Southeast Tacoma Mutual
Wellhead Protection Area, Tacoma Water may want to consult with DOH on performing
a modified potential contaminant source inventory in these areas. One possible approach
would be to conduct windshield surveys within the one-year or five-year time-of-travel
zone and then do an updated computer scan for potential sources out to the ten-year time-
of-travel zone.




7.2  Recommended Next Steps for Tacoma Water-Updated 2015

There are two general steps that Tacoma Water could take to improve the effectiveness of
the Tacoma Wellhead Protection Program. The first step would be to continue to
implement the monitoring plan recommendations listed in Chapter 6, especially the
primary investigation needs and the recommended routine operational changes. The
second step would be for Tacoma Water to develop a closer relationship with other City
of Tacoma departments and divisions. Tacoma Water could establish yearly meetings
with the appropriate departments (Sewer Utility, Stormwater Utility, Solid Waste Utility,
Planning Department, and Fire Department) to discuss common issues and activities.
This would require minimal effort on the part of Tacoma Water and could help with
emergency response coordination, potential contaminant source identification, and land
use management in the South Tacoma Wellfield, the Tideflat wells, and the Portland
Avenue well Wellhead Protection Areas.

7.3 Possible Activities that Could be Conducted by the Tacoma-Pierce
County Health Department

There are anumber of tasks that the TPCHD could perform to enhance the Tacoma
Wellhead Protection Program. Some tasks would be for a short period, whereas other
proposed tasks would need to be ongoing. Additionally, some of the tasks would be of
benefit only to the Tacoma Wellhead Protection Program and other tasks could benefit
purveyors on a countywide basis. The following summary provides a brief description of
several potential tasks.

1) Identify/Coordinate Local Inspection Programs

Several local programs inspect businesses handling hazardous materials. These programs
include: City of Tacoma Solid Waste Ultility (solid waste inspections), City of Tacoma,
Sewer Utility (pretreatment inspections), City of Tacoma Stormwater Utility (re: NPDES
stormwater permit), local fire departments (fire code compliance), Pierce County Sewer
Utility (pretreatment inspections), Pierce County Water Programs (re: NPDES
stormwater permit), and the TPCHD's South Tacoma Groundwater Protection District
(hazardous materials/waste)

This task would involve, at a minimum, coordinating several meetings of these programs
to identify: (1) businesses inspected by each program; (2) what groundwater protection
measures, if any, are incorporated into each inspection program; (3) what groundwater
protection measures can be voluntarily incorporated into existing programs; and, (4)
businesses within the Tacoma Wellhead Protection Areas that aren't being inspected but,
from a groundwater protection perspective, should be. The information gathered would
then be reviewed to determine the utility of existing programs and the possible need for
additional business outreach efforts.




This would be a one-time task that would provide benefit to many of the purveyors in
Pierce County as well as Tacoma Water.

2)Enhanced EnviroStars Program in the Tacoma Wellhead Protection Areas

The TPCHD currently has a very limited EnviroStars Program. EnviroStars is a regional
business recognition program; business demonstrating outstanding hazardous materials
and hazardous waste management practices receive awards and free marketing,
EnviroStar status is confirmed with annual visits.

The program currently provides modest levels of service on a countywide basis, but could
be expanded to include focussed efforts within the South Tacoma Groundwater
Protection District (STGPD) or throughout the Tacoma Wellhead Protection Areas.
Expansion of the program within the STGPD area could include an incentive program
such as reducing fees or inspections for businesses qualifying as EnviroStars. This would
be an ongoing program and the benefit would be primarily to the Tacoma Wellhead
Protection Program, although there would be some benefit to those purveyors whose
Wellhead Protection Areas overlap with Tacoma's.

3)Assist Public Education Regarding the Tacoma Wellhead Protection Program

The Washington State Department of Health strongly promotes educational efforts to
inform communities about Wellhead Protection. In 1996, Tacoma Water developed and
distributed a Wellhead Protection brochure that described the South Tacoma
Groundwater Protection District but hasn't developed additional educational efforts.

Under this task, the TPCHD would assist Tacoma Water in educational efforts to promote
the Tacoma Wellhead Protection Program. This could include-but not be limited to-
developing adisplay, newspaper articles and advertisements; participating in community
events and business outreach; and, providing information for Tacoma Water and TPCHD
websites. In addition, the benefits and costs of developing and posting Wellhead
Protection signs would be investigated. This would be a one-time task and would

provide benefit mainly to Tacoma Water,

4)Abandoned Underground Storage Tank Project

Data demonstrates that leaking underground storage tanks (LUSTSs) have caused
extensive soil and ground water contamination at locations throughout Pierce County. A
reasonable conclusion is that the remaining underground storage tanks (USTs) pose an
ongoing threat to groundwater. This task would review historical records, such as phone
books, maps, and photographs, to identify properties on which historical USTs are likely
located. Sites would be confirmed whenever possible via observation or instrumentation.
The owners/operators of confirmed sites would be contacted and referred to the
TPCHD's UST or Site Hazardous Assessment (SHA) Program and to Ecology's UST
Program. The sites would also be mapped as a GIS layer. This would be a one-time task




and would provide benefit to all of the purveyors in Pierce County (if conducted on a
county-wide basis).

5)Coordinate Monitoring to Provide an Early Warning System

In the review of Tacoma Watet's Monitoring Program for the South Tacoma Wellfield, it
was noted that there are nearby wells of other water systems that could serve as an early
warning system to detect contaminants before they reach Tacoma's production wells.
This review process could also be conducted for other Tacoma Water wells. The review
for each well would consider the direction of ground water flow (if known), the modeled
one-year time-of-travel zone, and the aquifer utilized for each well and then determine
which, if any, Group A, Group B or individual wells could serve as an early warning for
possible contamination of the Tacoma well. Once the early warning wells were
identified, the well owners would be contacted and requested to share their water quality
data with Tacoma Water (this could also include notifying the purveyors identified for
the South Tacoma Wellfield). Ifany Tacoma wells were identified through the review as
providing an early warning benefit to the other purveyors, Tacoma's water quality data
would be offered to these purveyors. This is a one- time task and would provide benefit
mainly to Tacoma Water.

6)Formulate Possible Alternative Responses to Spills/Fires in Tacoma Wellhead
Protection Areas

This task would research the alternative responses to hazardous material spills and to
fires, and then develop a list of the responses for possible use in Tacoma Wellhead
Protection Areas. Following compilation of the list of alternative responses, a meeting or
series of meetings would be held with the appropriate emergency responders to identify
those alternative responses that best fit local needs. This would be a one-time task and
would provide benefit mostly to Tacoma Water, although other purveyors could also
benefit.

T)Maintain and Update the Electronic Database of Potential Contaminant Sources

The Access database of potential contaminant sources provided an excellent starting
point for conducting the inventory of potential contaminant sources. This database could
be refined and updated to serve as the basis for future inventory work (given the DOH
requirement that an inventory of potential contaminant sources be conducted every two
years). There are several approaches to accomplishing this work, each with different
costs and benefits. One approach would be to purchase an updated electronic yellow
pages directory every two years, if available, and combine this information with updates
from other reference sources. Another approach, potentially in conjunction with the
previous approach, would be to coordinate with business licensing departments and
update the database as new business licenses are issued. This task would be ongoing and
could probably be conducted on a countywide basis just as easily as looking only at the
Tacoma Wellhead Protection Areas.




8) Tacoma-Pierce County Wellhead Protection Committee

In the mid-1990s, local purveyors worked together on aregional approach to Wellhead
Protection (Adolfson Associates, Inc. 1996), with the Pierce County Regional Water
Association and the City of Tacoma providing funds, along with the Department of
Ecology, for the Pierce County Wellhead Protection Implementation Strategies Project,
Since that time, Wellhead Protection has been approached in an essentially piecemeal
fashion, with each purveyor and each local jurisdiction working independently on their
Wellhead Protection Program or their management strategies.

However, there could be significant benefit in continuing with a regional approach-
especially on issues such as education/marketing and management of Wellhead
Protection Areas. Under this task, a Wellhead Protection Committee would be formed
and would meet periodically to coordinate educational and management efforts and,
possibly, emergency responder interactions. This would be an ongoing task and would
provide benefit to all purveyors in Pierce County.
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Production Well Identification and Data Summary

South Tacoma Well Field

Updated in 2015

Well # Street Address DOH, ID # |Susceptibility Rating [Production Capacity (MGD) Type of Use
1B 3102 S. 63rd St. S-14 Low 4|Seasonal
2B 3452 S. 35th St. $-15 Unknown 2|Emergency
2C 3452 S. 35th St S-46 Unknown 2.9/Emergency
3A 7815 S, Warner St. S-16 Low 4.1|Seasonal
4A 3816 S. Tacoma Way S-17 Low 0.8|Seasonal
5A 3251 8. 56th St, S-18 Moderate 6.5|Seasonal
6B 4331 S, Tacoma Way S-44 High 4.2|Seasonal
7B 7402 S, Cedar St. S-20 Low 1.4|Seasonal
8B 6700 S. Clement St. S-21 Moderate 4.2|Seasonal
9A 3615 S, Lawrence St. S-22 Unknown 4.5|Emergency
10C 7440 S. Cedar St. S-23 High 0.8|Seasonal
11A 4315 S, Tacoma Way S-24 High 8.3|Seasonal
12A 3542 S, Pine St. S-25 High 4.3|Seasonal
13A 74208, Cedar St. S-26 Low 1.1|Seasonal
Wells Outside of South Tacoma Well Field
Prairie Springs 13117 Sring Site Rd. E. S-04 High 0.8
GPL #1 11302 E. Pipeline Rd. S-12 Low 4.2|Seasonal
GPL #2 11302 E. Pipeline Rd. S-13 Low 3.8|Seasonal
UP #1 3516 Crestview Dr. W. S-11 Moderate 1.6]|Seasonal
UP #10 4707 95th Ave. W. S-08 Unknown 2.1{Emergency
PA#1 3702 E. M St. S-10 Low 1.7|Seasonal
NF #1 North Fork Well Field S-06
NF #2 North Fork Well Field S-06
NF #3 North Fork Well Field S-06
NF #4 North Fork Well Field $-06
NF #5 North Fork Well Field S-06
NF #6 North Fork Well Field 5-06
NF #7 North Fork Well Field S-06
Tide Flats #1 1167 Taylor Way S-09 Unknown 1|Emergency
Treatment Plant 36932 Greenriver Headworks Rd. S-45 Low Full Time
SE2&6 1117 90th St. E. $-27 Low SE #2-.5 / SE #6-.9 |Seasonal
SE11 &11A 1190 103rd St. E. $-36 Low SE #11-1.4 / SE #11A-.9 |Seasonal
SE 8 1614 99th St. E. S-34 Low 0.7|Seasonal
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PRODUCTION WELLS IDENTIFICATION [
STREET ADDRESS [ D.OH., IDF D.OE, ID¥
3102 8. 83rd Street S14 ABEGB51
1 2B 3452 S. a5th Street 1 S15 ABR905
I» 3A 7815 S. Warner Strest + 816 NONE
4A 3816 S. Tacoma Way S17 NONE
B 5A {3251 5. 56th Street | S18 ABS705
- BA §4331 S. Tacoma Way i S19 ABS706
B I_ 7B J7402 s. Cedar Street S20 { | ABR904
| 8B {6700 S, Clement Street s21 NONE
| 9A §3815 S. Lawrence Street S22 ABS707
I_ 10C |7440 8. Cedar Street S23 ’ NONE
11A 4315 S. Tacoma Way S24 _ NONE
{ 12A §3542 S. Pine Street S25 ABS708
N 13A 7420 S. Cadar Strest 826 NONE
______ § Prairie Ridge_ $04 ?
GPL#1 {11302 E, Pipsline Road S12 NONE
GPL#2 lﬂaoa E. Pipeline Road $13 NONE
TIDE FLATS 1167 Taylor Way F 509 1 ?
_UP-1 §3518 Crostview Drive W. i S11 ' ?
. UP-10 _|47o7 95th Avenue W, l s08 ?
PA-1 3702 E. M Street $10 NONE
_____ NF-1 INorth Fork Wells Field ! S08 ?
N | NF-2 INorth Fork Wells Field I S06 ?
) [ NF-3 North Fork Wells Fleld S06 I ?
. NF-4 lmﬂm Fork Wells Field S06 ?
NF-5 - North Fork Wells Fleld §06 ?
NF-8 [North Fork Wells Field $06 ?
_ NF-7 Iggnh Fork Wells Field 1 S06 ?
L DASH POINT #1 2801 58rd Street N.E. $05 i NONE
DASH POINT #2  §2801 53rd Street N.E. i 505 | NONE
|1 _DASHPOINT #3_ 2801 54rd Streot N.E. | S05 || NONE
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__Susceptibility Assessment Survey Form '
R Version 2.1

PP AT P
LI

(ft.) V'(Fron“z” WFI form)' .

S
<
: ST}
IMPORTANT! Please complete one form for each ground water source = R
(well, wellfield, spring) used in your water system. - o = m
. Photocopy as necessary. ' ol \;‘ —
= '
PART I: System Information _ :% ¢ :_‘% é
N . . . . . ) - . 5‘ _:r;. (Sx}
Well owner/manager : City of Tacoma . _ 0% ] @‘E
Water system name Tacoma Water System » o, 2 :
. . : . ®
County: __ Pierce ' o > a ’7
Water system number; __ S0800N _  Souree number@ 2
* Well depth: 342) o _— R
. I0U . : '

Source name:

WA well identification tag number:

well not tagged

o Number of connections: 78,000 Population gerved: 262,500
Township: 20N ‘ ' . Raﬁge: 02E
Section: | 21 1/4 1/4. Section: ' NE/NW
Latitude/longitude (if available): /
How was lat./long. deter;ﬂined?-
- global positioning device _ survey ___ topographi‘c map
—_other: : :

* Please refer to Assistance Packet.fqr details and explanations of all questions in Parts II through V.

PART II: - Well Construction and Source Information ' ' ‘

, .2 ,10,67_ - %gee-Q_
1) Date well originally constructed: ~ "__/ ~=/___ month/day/year

 last reconstruction: / / month/day/year WM '

information unavailable

'Suvrvey Form Ver. 2.1
page 1




PART IV: Mdppmg Your Ground Wuter Resourw

: Range 0-16.7
Ho was this determined? :

ostimated: ___ pumping rate ( )

___pump capacity ©  ( ‘ ‘ )

1) Annual volume of water pumped: 3.34 (gallons) MGY Ave ' Q/ '

other:

2) "Calculated Fixed Radms estimate of ground water movement:
(see Instruction Packet)

6 month gr‘oLmd wéter travel time : 220 (ft)
.1 year ground wateritravel_ time : | 310, (ft)
‘5 year ground water travel time: 700 (tt)
10 year ground watér travel time: - 280 (1)

Information available on length of scréenéd/open interval?
L X YES _NO

Length of screened/open interval:14 ()

0.11

0.155

0.35

0.49

3). Is there a river, lake, pond, streM@other obvious surface water body within the 6 month time of

travel boundary? YES / (mark and identify on map).

4) Is there a stormwater and/or wastewater facility,-treatment lagoon, or holding pond located thhm the

6 month time of travel boundary? YES / NO ) (mark and identify on map).

Comments:

Survey Form Ver. 2.1
page 5
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Nationwide

TACOMA CITY WATERxPO BOX
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1997

rved

COPYRIGHT 1996 TRW REAL ESTATE INFORMATION WMm<HOMW+NWNW<>ZUO<WnZMnMX WEST, SUITE 515, SEATTLE, WA 98188 (208) 575-6708
CE DT |l CURRENT OWNERS NAME 8 SMAILING ADDRESS #21P PROPERTY ADDRESS TAX-ACCT-NO Q-S-T-R USE  ACRES ZONE %I TOTALAV YRMO SPRICE DT
.wmwm< TACOMA CITY WATERWFD BOX 11007=TACOMA 98411 OFF LAKE KAPOWSIN CITY EX  051706-3-009 SW061705 9109 L1464 G 4,100
250wy TACOMA CITY WATER»PO BOX 11007#TACOMA 98411 XAPOWSIN HIWAY CITY EXEMP 851706-3-010 SW061705 3100 .86 G 12,0890
CFEFRT TACOMA CITY WATER=PC BOX 11007=TACOMA 38411 OFF LAKE XAPOWSIN CITY £X §51706-3-011 SWD6170S 38600 .52 G 9,700
b FTACOHA CITY WATERSPO BOX 110073 TACDMA JB841IT KAPUWSIH HIWAY CITY EXERP  051706-3-012 SWOST705 5600 T46 0 3,200
,wmwm TACOMA CITY WATER®PO BOX 11007nTACOMA 98411 OFF LAKE XAPOWSIN CITY EX  051706-3-013 SW061705 9600 1.13 6 14,309
A.Waa TACOMA CITY WATER®PO BOX 11007%TACOMA 98411 KAPOWSIN HIWAY CITY EXEMP 051706~-3-015 SW061705 9600 .10 G 1,800
.wmo TAUSHA TITY WATER®PO BOX IIDG7=TALTHA IBL1I1 UFF XAPOHSIN RD PRI708-3-017 SWUET705 4540 £§.37 G 1,800
T3y || TACOMA CITY WATER#PO BOX 11807sTACOMA 98411 LAKE KAPOWSIN CITY EXEMPT 051706-4-000 SE061705 9600 11.90 G 24,000
TETA TACOMA CITY WATER#PO BOX 11007=TACOMA 98411 LAXE XAPOWSIN CITY EXEMPT 051706-4-0D1 SEN81705 9600 1.68 G 12,900
: T TACOMA TITY WATERAPD BOR I1I007ATACCHA 58411 OFF LARE KAPOWSIN TITY EX 051708-4-082 SEVBI705 98090 .35 G 12,000
TACOMA CITY WATER#PO BOX 11007»TACOMA 98411 LAKE KAPOWSIN CITY EXEMPT  051706-4-003 SE061705 9600 .21 6 6,900
57— TACOMA CITY WATER¥PO BOX 110075TACOMA 98411 KAPOWSIN RD 051707-2-001 Nw071705 9600 6.55 G 54,500
' TACOHA CITY WATERRPD BOR 11007%TACOHA 38411 KAPDOWSIN RD 051707-2-00¢ NWJ/71705 F8600 .23 G 13,109
coomy || TACOMA CITY WATERWPO BOX 11007TACOMA 98411 KAPOWSIN RD 051707-2-005 NW071705 9350 2.00 & 460
ayony |l TACOMA CITY WATER#PO BOX 11007sTACOMA 98411 KAPONSIN HwY 051707-3-002 SW071705 9600 5.33 G 52,700
.ooct< TACOFA CITY WATER®PU BOX TIJ97%TACUHA™ 98411 TBI70B-2<001 RWIB1705 94600 .68 G 18,407
+200MY | TACOMA CITY WATER®PO BOX 11007xTACOMA 98411 CITY OF TACOMA R/M 051907-4-001 SE071505 4800 .36 8 2,000
I TACOMA CITY WATER®PO BOX 11007#TACOMA 98411 WATER TANX END SPRING S16 051913-2-006 NW131905 4833 2.89 G 22,000 6701 13,000
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.maoz ' TACCHA CITY WATERAPO BOX 11007#TACORA 95211 53514 14&TH ST E SO0IS4T-908-0 NWNIFIFU4 4800 1.25 @ 17 74,500 5301 700
oo TACDMA CITY NATER#PO BOX 11007#TACOMA 98411 3516 CRESTVIEW DR W 419000-005-0 NE162002 4839 .92 SR9 1,300 7810 w
g TACOMA CITY NATER*PO BOX 11007*TACOMA 98411 432000-115-0 NW091904 9600 1.87 SA9 39,400 5501 20
oo TATORA CITV WATER®PO BOX TIJ0/RTACNA 38411 Z3Z000-TI5-0 NAUI190% J600 .95 SA9 39,400 5501 70
oo TACOMA CITY WATER#PO BOX 11007xTACOMA 98411 432000-117-0 NW091904 4500 .57 SA9 200
AL TACOMA CITY WATER®PO BOX 11007sTACOMA 93411 123TH ST E 432000-119-0 NW091904 4831 .63 SA9 1,800
,mbol TACOHA CITY HATERRPU BOX I10U7=TACORAA 984T L32000-120-0 NWUS1504 4831 .08 SAS 300
" oon TACOMA CITY WATER#PO BOX 11007nTACOMA 938411 432007-162-0 SHO91504 4500 .40 SR12 2,500
ke jl TACOMA CITY WATER#PO BCX 11007*TACOMA 38411 43200U-155-0 SW091904 9603 .80 SR12 29,100
.MQat TACORA TITY WATERFPYU BOX 1IUT7+TACTHR 3411 LA32000-15. ~0 SHUT1504 5688 .85 SBAT 500
" oe0u TACOMA CITY WATER®PO BOX 11007sTACOMA 98413 432080-174~0 SW091904 4500 .72 SR12 3,300
TION WQDCJIb clTY tbﬂm»“vo BOX Mwooql4>ﬁ01b 98411 huwoouluumt 0 SE091904 4500 .AW Wn»» ww.wmm
’ - TACOHA TITY WATEN®PG BOX 11007+ 55 X Ny :
.wwwn TACOMA CITY NATER#PO BOX 11007xTACOMA 98411 KAPOWSIN HIWAY n»q< EXEMP  4B8510-0C1-0 SWD&1705 9600 1.83 0 13,800
3N TACOMA CITY WATER®PO BOX 11007#TACOMA 98411 KAPOWSIN CO RD E 4885]10-046-0 SW06170% 9500 2.79 ¢ 18,900
.ooa  YTACOHA TITY WATER®PD BOX I10U7RTACCGHA 38411 CITY EXEMPT 28851 0-0%5-0 SEOLI7US 9107 384T 23,500
co0C TACOMA CITY WATER®PO BOX 11007#TACOMA 98611 XAPOWSIN HIWAY CITY EXEMP  488510-043-0 SE061705 9100 1.71 6 12,900
i eeay— TACOMA CITY t>4mnnvo BOX uucau:apoox> 98411 CITY EXEMPT 488510-050-0 SE061705 21090 2.76 S 17,800
" o ood ‘ ZBESIT-G5T<0 SEL6 1705 95070 T35S 7,550
oo TACOMA C1TY z»qmn‘vo BOX »“oou.qynox» 98411 FOSTER ST CITY EXEMPT 488510-553-1 SE061705 94600 .73 8 9,700
ummum||| TACOMA CITY WATER®PO BOX 11007»TACOMA 98411 FOSTER ST CITY EXEMPT 488510-053-2 SE081705 9600 2.60 G 17,200
o " YAUCMR CITY WRATERRPO BOX 110077 TACORA SB41T FOSTER ST CITY EXEWPT LBB5I0-082-0 SEJEI7U5 9600 TZ5 G 12,000
I TACOMA CITY WATER#PO BOX 11007#TACOMA 98411 KAPOWSIN HIWAY CITY EXEMP  438550-001-0 SW061705 9600 .50 G 8,300
»addﬂﬂll _b(01& nuq< thMNIvQ NOX uwoouxqbnﬂxb woapu Oﬂﬂ x>v0tmmz If( nu4< mxm bmbmmo Do2-0 SWOH1705 %800 4% G 8,300
" 2 DOMY B55,=033-0 SHIE1/05 9600 %50 5,300
DEeuM q»oox» C1TY WATER®PO BOX 110075TACONA 98411 240TH AVE CT E 71065u-087-0 NE121305 9600 .25 G 11,300 Q
STEF—i| JACOMA CITY WATER=PO BOX “weo..qpoox» 98411 11/TH ST € 718820 umm -0 NW101905 9600 .21 SA102 22,000
500w CTACCHR :1.¥ NEZ540035 4570 .01 RZ 300
S oow TACOMA ONTEY & GOLF CLUBRCOUNTRY nrcw 38493 mOrn COURSE c»ncm uz LAND ouua_mtu 000 NE1S1902 7777 112.26 RE108 7.6289%
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e VACCHA TNTRY & COLF TLUBCOUNTRY CLUT 334598 ADJ TO HP R< R-W 0Z1915-1~-01A REISIFVZ 7777 3.45 RETITE 150,330
444 TACOMA CNTRY 3 GOLF CLUBRAMERICAN LK#T 98498 COUNTRY CLUB RD SW 021915-3-003 SW151902 7777 .16 RE108 8,700
g TACOMA CNTRY & GOLF CLUS®COUNTRY CLUB 98498 ADJ TO NP RR R-W 021915-3-017 $W151902 7777 1.49 RE198 76,300
TACTSIA CRTRY X GOLF CLUBCUUNTRY CLUB 38458 ADJ 17U RR R-¥W 021515-4-003 SEISIZ0L 7777 T.11 RETOE8 50,400 -
TACOMA CO LTDw3563 MOBIL AV S107=CAMARI 93010 8225 PACIFIC AVE 683500-006-2 NW232083 5814 .25 €2 57 225,600 9606 Q
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Ground Water Contamination

Susceptibility Assessment Survey Form
Version 2.1

IMPORTANT! Please complete one form for each ground water source
(well, wellfield, spring) used in your water system,
Photocopy as necessary,

PART I: ° System Information

Well owner/manager : __City of Tacoma

Water system name - Tacoma Water System

County: Pierce //’.‘“‘\ —

86800N / @:fl\ ~

Water system numberé‘)/ Source number: / ( i(’l

N —— \{/ W,
/ o
Well depth: [ i 180, (ft.) (From WFI form)
\\_/’

. 2 . 7
Source name: U.P. No. 1 (University Place Well)

WA well identification tag number: -

| e vt vt s—— gty

X well not tagged

- | ' 2,500
Number of connections: 78,000 Population served: 262,
‘ 2 ' O2E
Township: ON Range:
16 NE/NE
Section: ' 1/4 1/4 Section:
Latitude/longitude (if available): ‘ : /

How was lat./long. determined?

global positioning device _ survey
other:

topographic map

* Please refer to Assistance Packet for details and explanations of all questions in Parts II through V.,

PART II: | Well Construction and Source Information / gt)

1) Date well originally constructed: 4 _/ 30/86 month/day/year ,(,u‘)/ ¢ ‘/’4
last reconstruction: / / month/day/yéar : (Z Y’ J»{
information unavailable [ 7 - /{

" Survey Form Ver. 2.1
page 1




72
]

PART 1V: Mapping Your Ground Water Resource

MG
1) Annual volume of water pumped:4o . 306 (gallons) Average
' Range 0-77 MGY

How was this determined?

© X meter
___estimated: ___ pumping rate ( ‘ )
___pump capacity  ( . . )
___other: |

2) "Calculated Fixed Radius" estimate of ground water movement:

(see Instruction Packet) : g

6 month ground water travel time : 700 49 0.3%
' 980 ) 0.49

1 year ground water travel time : ‘ (tt)

' . ~ 2200 1.1

5 year ground water travel time: (tt)
- - 3110 1.55

10 year ground water travel time: - , (fv)

Information available on length of screened/open interval? |

XYES __NO / ,
Length ‘of screened/open interval: ( 16 (1)
\\_//
3) Is there a river, lake, pond, stream, or other obvious surfacé water body within the 6 month time of
travel boundary? YES / (mark and identify on map).

4) Is there a stormwater and/or wastewater facility, treatment lagoon, or holding pond located within the '
6 month time of travel boundary? YES / (myrz and identify on map).

Comments:

Survey Form Ver. 2.1
page 5 -
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. 7727 Ground Water Contamination
- . ... Susceptibility Assessment Survey Form
o 'Version 2.1 .

iMi’ORTANT! rP‘lee’lsé compllete ohe form for each. ground water source
(well, wellfield, spring) used in your water system.
Photocopy as necessary. :

PART I: ~ System Information

Well owner/manager : City of Tacoma

Water system name : Tacoma Water System

County: Pierce -

Water system number: £6800N Source numberm
7775 A

Well depth: - (ft.) (From WFI form)

~
. A T lat :
Source name: / a eflats

WA well identification tag number:___~ __ -

well not tagged . -
262,500

Number of connections: 78,000 Population served: _
. s ~ O3E

Township: 21N ‘Range:

' 26 ' SW/SW

Section: ‘ : 1/4 1/4 Section:

Latitude/longitude (if available): S

How was lat./long. determined?

_global positioning device . survey - __ topographic map

other;

* Please ;efer to Assistance Packet for details and explanations of all questions in Parts I through_V. »

PART II: Well Construction and Source Information
1) Date well originally constructed: —__ / =/ 27month/day/year
| last reconstruction: / / month/day/yeér

information unavailable

"‘Survey Form Ver. 2.1
page |

e




‘PART—!V: * Mapping YourCrb‘und Water 4R(mource

o

T
LR PV

1) Annual volume of water pumped; - 31 .46 (gallons) MGY Average

. Range: 0-116 MGY
How was thns determmed'? s o )

X meter .
;_ estir;nated:,__ pumpixig rate  (_ )
—__ pump capacitsl | L )
othgr: i

2) "Calculated Fixed Radius" estima;é of ground water movement;

3)

4

. . (see Instruction Paéket) ' o

.'6' Vmonth _éro;ind wéfér ttalvé.lm‘;ime: 160 _ - (tt) o, 08 . /

I year ground water travei time : 230 /) ~ 0.115

5 );ear ground water travel time: 510 _ . (tt) B 0. ,255
.10 Year ground V'V?\tér”trav;l' thi-me:“l o | 720 : (ft) '. 0.36

glnfdrn;atibh avéilabie onllehgt.h;of.sg:r_eehe.d/opén interval?v{‘: r '_"
X ¥Es - No | '
Lengtﬁ of séreéneci/operi interval; ___ 156 . (tr) (/ ‘

. Is there a river, lake, pond, stream, or other obvious surface water body within the 6 month time of

travel boundary" o YES / @ (mark and identify on map).

Is there a stormwater and/or wastewater facility, treatment lagoon or holdmg pond Iocated within the
6 month time of travel boundary?  YES / _ (mark and 1dent1ty on map)

Comments:

. Survey Form Ver, 2.1 -
page 5
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BTN S S
T Ground

Water Contér‘hination
. .Susceptibility Assessment Survey Form -~ O o
S " Version 2.1 : =, ®
IMPORTANT! Please complete one form for each ground water source = , @ _
, - (well, wellfield, spring) used in your water system, o.: m
Ph ' ¢
0tocopy as necessary. (o M —
PART I: System Information o % < :%8‘ é
Well owner/manager : City of Tacoma Wé% m
Y R N : M ‘ .z
Water system name : Tacoma Water System % = Cj
Pierce -
County: :

"~ 86800N
Water system number: : .

= : - Source number: | _
| Well depth: ____ /655) -

_ (ft'.) .A(’From WFI Jorm)
‘ ortland Ave.
Source name: :

Well
WA well identification rtaAg..nu'mber:_; —_—
— well not tagged ‘ ‘
| Number of connectiqris: 78,000 . Population served: 262,500
Township: 20N . » Range: 03E
Section: 15 - 1/4 1/4 Section: SE/TW
- Latitude/longitude (if available)& : /
How was lat./long. determined?
' global positioning device ' survey :
othgr:

topographic map

* Please refer to Assistance Packet for details and explanations of all questions in Parts II through Vv
PART Ii:

Well C"on‘s‘t‘r»ﬁétiv("m and Source Information .' | (QZDS qQ
) Date well originally constructed: S/ _20/_86month/day/year

. Y S | month/day/year [% ( %(’
—__ information unavailable | R ' }

last reconstruction:

"Survey Farm Ver. 2.1
page t




L

-~ Mapping Your Ground W.ner Resource

Annual volume of water pumped: 73. 67 (gallons) MGY Ave! c ' S
. .s . Range - O0=110 MGY - . - i - ..t
‘How was this determined? .. .. . . o S
X eter . .
__estimated: ___ pumping rate '. ( )
" pump capacity " ( )'
other:

2) "Calculated leed Radxus estxmate of ground water movement:

(see Instructlon Packet) s M
‘6 month gfo;fxd Wg}gi t‘ray_el time“:. 310 ) ' O 155 )
‘ 1 year ground water travel time : 440 . 0 0. 22
>5 year. grourid water travel time: : 980 ) | 0.49:
10 year éfdiind v:/zjit:sr tra\;velv ti.me:" - 1390 () - 0.695

Information ._av‘éilable on length of .séreenedlopen interval?

X YEs _NO o /

Lenéth of screened/open interval: . .

3). Is there a river, lake, pond,-stream, or other obvious surface water body within the 6 month time ot
travel boundary? / NO (mark and identify on map).

4) Is there a stormwater and/or wastewater facility-treatment lagoon, ot holding pond located wnthm the

6 month time of travel boundary?  YES / @ (mark and identify on map).

. Comments: Portland Avenue Reservoir, 50 MG - capacity

Survey Form Ver. 2.1
page § -
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Ground Water Contamination

Susceptibility Assessment Survey Form
Version 2.1

oISING

g\
IMPORTANT! Please complete one form for each ground water source o. ;_
(well, wellfield, spring) used in your water system, o¢
Photocopy as necessary. =.oF
. : C'
. =~
PART I; System Information =
, R 2
Well owner/manager : City of Tacoma § %_);
. ‘ 2T
Water system name : Tacoma Water System g
County: Pierce (/\
Water system numbesy 86800N Source number: 512 /
333 ~—
Well depth: (ft.) (From WFI Jorm)
GP 0. 1 (Gravity Pipeline Well No. 1)
Source name; .
‘WA well identification tag number: __ __ = - —_—
X well not tagged ‘
( H Number of connections: 78,000 Population served: 262,500
Township: .19N Range: _ 04
Section: 08 1/4 1/4 Section: _ NE/NE
Latitude/longitude (if available): /
How was lat./long.” determined?
global posliti'oning device survey ______ topographic map
other: .

* Please refer to Assistance Packet for details and explanations of all questions in Parts II through V

335 A
] (
PART II; Well Construction and Source Information

1) Date well originally constructed:; 3 8 /_E_%nonth/day/year

last reconstruction: /

/ month/day/year

information unavailable

Survey Form Ver. 2.1
page 1
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PART 1V: Mapping Your Ground Water Resource
‘ M

G )
1) Annual volume of water pumped:164. 01 (gallons) Average [/
: ‘ Range 24-331 Mgy o

How was this determined?

' X_ meter
| —__ estimated; ___ pumping rate - ).
— bump capacity C_ )
other: '
2) "Calculated Fixed Radius" estimate of ground water movement: ‘ |
(see Instruction Packet) On Map /
| o : 620 ‘ 0.31 [ - |
6 month ground water travel time : _(fv) _
I year ground water travel time : 880 (tt) 0.44
. 0.985 ]
5 year ground water travel time: . 1970 (tt) £
' , ' 2780 . 1.39 13
10 year ground water travel time; - (ft) N3
{ Information available on length of screened/open interval? .:
XYES __ NO ﬁ £
Length of screened/open interval: / 33\ (tty
3 Is there a river, lake, pond, stream. b ﬂr{r obvious surface water body within the 6 month time of
travel boundary? YES / ‘zmar'k and identify on map).

4) Is there a stormwater and/or wastewater facility

treatment lagoon, or holding pond located within the
6 month time of travel boundary? YES / @’(mark and identify on map).

Comments:

SN

Survey Form Ver. 2.1 ' ;,
page 5 - . T




78

RXTVAN

R Ly

|
i

1554
YGRAHAM 5.3 Mi
EATONVILLE 16

30"
1 MILE

e .&O\.im
- 2]

LA

weellany,
o ]
tensillacy

R At SR )

mewsr

............. R AT

SN
199 g

N I teziy )

ST PV

iy

124TH »

'

17

563

Y WPy

s ot

(FREDERICKSON) |
1578 11t SE
SCALE 1:24000

TET U Y

" FEET

L abL |

o Survey.

<
T

el

S
)
P

1302 E. P

FEET TOT

"1 KILOMETER

s WL\ o

xd
Do
ml
z
oo
WO
o5<
g |l _33
LmM
< o6
Vvl'
xzh
o m [ Lapud 5
P =0y
NE
=xo
| &2
1 T
gl 1 B
&~ M mﬁE
zzO
of| 852
m_ i wE
S cE o,
o<
| ==
e
-k lg

1000

Ls

GN My
/20'/2"
/364 Ml

nj:&m w

ZOCDO Ct-f

Y

LA

& *
0°3¢°
9 MiLs

hingu.a.

1981 MAGNETIC NORTH .

&
I
w3
L.
(=]
[+ 4
wi
=
z
Ly
@
-
<
b=
=3
g
<
z
-3
o
[
o

UTM GRID AND




Ground Water Contamination .

' g
Susceptibility Assessment Survey Form é- ‘E.?
Version 2.1 o2
IMPORTANT! Please complete one form for each ground water source o, E’,» =
(well, wellfield, spring) used in your water system. (W ‘: Lo
Photocopy as necessary, 2.F @
- X< B
PART I: System Information = - @
® ®
Well owner/manager City of Tacoma ;é %’_;
, 2
Water system name - Tacoma Water System @
Pierce
County: — : -
Water system number; _ MSOQN,»‘/ Source number: ﬁ 13
53
L i :
Well depth: — ‘ (ft.) (From wrr form)
Source name: GPL #2

WA well identification tag number;

X well not tagged '

Number of connections:

' Population served:
Township: 19N Range: O4E
Section: 08 1/4 1/4 Section: NE/NE
Latitude/longitude (if available); /
How wag lat./long. determined?

global positioning device
other:

survey . topographic map

* Please refer to Assistance Packet for details and explanations of all questions in Parts II through V.,
PART I1: Well Construction and Source Information

1) vDate well originally constructed: 3

2 o
322, Cﬁ sl
> 18 ;63

; 'b*ﬂ/\‘
s
month/day/year 7 7is ;o Q
D 2,
last reconstruction: /- / month/day/year / v rj‘(
. . . ((\) (lf
information unavailable L)Y Q,f/\“’ :
: o a LY
‘Survey Form Ver. 2.1

page 1




PART 1V: Mapping Your Ground Water Resource

1) Annual volume of water pumped: 111.2  (gallons) MGY /

. ) Range: 2.5 - 192 MGY
How was this determined? :

X meter

I____ estimated: ___ pumping rate ( )
____pump capacity (. I )

____other:

2) "Calculated Fixed Radius" estimate of ground water movement:

(see Instruction Packet) On Map
6 month ground water travel time : ) 440 (ft) 0.22 l/
1 year gfound water travel time : , - 620 . (ft) 0.31
5 year ground water travel time: 1390 (ft) 0.695
10 year ground wat;er travel time: 1970 (ft) 0.985
6,\ Information available on length 6f -screened/open interval?
X_YES __NO '

Length of screened/open interval: 45 tt) / '

3) Is there a river, lake, pond, stream, Qr other obvious surface water bo;ly within the 6 month time of
travel boundary? YES / (mark and identify on map). ‘

\. 4) - Is there a stormwater and/or wastewafer facility,-treatment lagoon, or holding pond located within the

6 month time of travel boundary?  YES / (mark and identify on map).
Comments:

Survey Form Ver. 2.1
page S
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round Watep Contamination . p

seeptibility Assessment Survey Form
Version 2.1

PART I:

System Informag; on

Well owner/manager - City of Tacoma

Tacoma Water System :
Pierce :

.‘l}(
Water system name :

County:

Water system number; %ESOON
-

N
e . Source number: S04
A "y S
Well depth? v — (&) (From WEI form)
Source name:

Prairje Ridge Springs'

WA well identification tag numbe‘r:;__

—

— well not taggeq ‘ , | d ‘//,
Number of Connections: ___ 78, 000 Population served: - 262 900

Township: 19N Range: 05E ‘

Section: 14

- 1/4 174 Section:

SE/NE
' Latitude/longitude (if available):

/
—
How was lat./long. determined?

——

global positioning device Survey — topographic map
other:

" Well Construction and Source Information
1) Date well originally constructeq:

[} H A
(}U/(L e
) 0 w7
I — /87 month/da /year ' DI '
| T ey U e e
last reconstructiop: / / month/day/year v
information unavailable

‘Survey Form Ver. 2.1
page 1




PART 1V: M.xppmg Your Ground Water Resource /

MG L

1) Annual volume of water pumped: _14.9 _ (gallons) (1992)

How was this determined?

- X meter
_'__ estimated: __ pumping rate ( : )
- pump capacity  ( | )
_____other:

2) "Calculated Fixed Radius” estimate of ground water movement:

3)

o

B ) ' (see Instruction Packet) On Map:
6 month ground water.travel time : - 310 _ 0. 155 in.
1 year ground water travel time : 440~ (ft) 0.22 in. [/
5 year ground water travel time: | 980 (tt) 0.49 in.
10 year groun& wat;ar travel time: - | 1390 (fr) | 0.695

Information available on length of screened/open interval?

__YES XNO N,.&&

0 %
Length of screened/open interval: f U (ft)

Is there a river, lake, pond, stream, or other obvious surface water body within the 6 month time. ot
travel boundary? ig ES) / NO (mark and identify on map).

Is there a stormwater and/or wastewater facility, treatment lagoon, or holdir'lg.pond located within the
6 month time of travel boundary? YES / (mark and identify on map).

Comments:

Survey Form Ver. 2.1
page 5 -
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Appendix B

Wellhead Protection Area
Information




Tacoma-Pierce County Health Department

Tacoma Wellhead Protection Program
Notification of Local Decision Makers
About the Wellhead Protection Areas

May 2002-Updated December 2015

Based upon the Washington State Wellhead Protection Program Guidance Manual
(DOH 1995), local decision makers must be notified of the wellhead protection area
boundaries. TPCHD and Tacoma Water Division staff selected to mail the letter and the
associated map(s) to the local planning departments and to cc the respective public works
~departments. For the City of Tacoma's Wellhead Protection Program, the following
representatives/departments were notified:

Tacoma-Pierce County Health Department (All the Wellhead Protection Areas
[WHPAS])

The TPCHD was notified at the beginning of the program in that they developed the
map with all of Tacoma's WHPAs.

City of Tacoma (South Tacoma, Portland Ave Well, Tideflats Well #1 and Well #2
WHPAS)

Planning and Development

Services

Peter Huffman, Division Manager

City of Tacoma Building and Land Services Division
747 Market Street, Rm 345

Tacoma, WA 98402

Public Works Department

Kurtis Kingsolver, Director
Tacoma Public Works Department
747 Market Street, Rm 420
Tacoma, WA 98402

City of Fife (Tideflats Well # 2 WHPA)

Community Development
Steve Friddle, Community Development Director
City of Fife Community Development




5411 23rct St. E.
Fife, WA 98424

Public Works Department

Russell Blount, Public Works Director
Fife Public Works Department

3725 Pacific Hwy E.

Fife, WA 98402

The City of Fife has access to the Countyview GIS System
Town of Fircrest (South Tacoma WHPA)

Building/Planning Department
Angelie Stahlnecker, Director

Fircrest Building/Planning Department
115 Ramsdell Street

Fircrest, WA 98466

Public Utilities Department
Jerry Wakefield,P.E.- Director
Public Utilities Department
115 Ramsdell Street

Fircrest, WA 98466

The Town of Fircrest has access to the Countyview GIS System
City of University Place (UP-1 and UP-10 WHPAs)

Planning Department

David Swindale, Planning Department Manager
City of University Place

3715 Bridgeport Way West

University Place, WA 98466-1816

Public Works/Engineering Department
Gary Cooper, Public Works Director

City of University Place
3715 Bridgeport Way West
University Place, WA 98466-1816

The City of University Place has access to the Countyview GIS System




p—

City of Lakewood (South Tacoma WHPA)

Community Development/Planning Department
David Bugher, Director

Community Development/Planning Department City
of Lakewood

6000 Main Street SW

Lakewood, WA 98499

Public Works Department

Don Wickstrom, City Engineer
6000 Main Street SW
Lakewood, WA 98499

City of Puyallup (Pipeline Wells #1 and #2 WHPA)

Community Development Department

Tom Utterback, Community Development Director
Community Development Department

City of Puyallup

333 S. Meridian

Puyallup, WA 98371

Public Works Department

Rob Andreotti, Public Works Director
City of Puyallup

333 S. Meridian

Puyallup, WA 98371

The City of Puyallup has access to the Countyview GIS system

Pierce County (South Tacoma Wellfield, Pipeline Wells #1 and #2, Prairie Ridge
Springs, former Southeast Tacoma Mutual Wells, and Fredrickson Well WHPAs)

Planning Department

Dennis Hanberg - Director

Pierce County Planning and Land Services
Public Services Building

2401 South35th

Tacoma, WA 98409-7485

Public Works Department

Brian ZieglerPublic Works and Utilities Director
2702 S. 42 St. Suite 201

Tacoma, WA 98409




McChord Air Force Base (South Tacoma WHPA)

Environmental Services Manager

Michael Grenko, Chief, Environmental Management Flight
McChord Air Force Base

62 CES/CEVN

555 A Street

McChord AFB, WA 98438-1325
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