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STATE OF WASHINGTON

KING COUNTY SUPERIOR COURT
STATE OF WASHINGTON,
DEPARTMENT OF ECOLOGY, No. 90-2-13283-8 SEA

Plaintiff, " AMENDMENT NO. 1 TO
CONSENT DECREE
v. (MIDWAY LANDFILL SITE)

CITY OF SEATTLE,

- Defendant.

This amendnient to Consent Decree No. 90-2-13283-8 is issued pursuant to the authority
of RCW 70.105D, the Model Toxics Control Act (MTCA).
STATEMENT OF CURRENT CONDITIONS
A. Consent Decree No. 90-2-13283-8 was signed by the Court and filed on June 29,
1990. The Decree was a negotiated settlement between the Washingfon State Department of
Ecology (“Ecology”) and the City of Seéttle (“Seattle™).

- B. At the time the above Consent Decree was negotiated and filed, Seattle had
already undertaken some actions intended to remedy the release of hazardous substances from the
Midway Landfill Site (“Site”), which is the subject of the Consent Decree. The Consent Decree
included provisions for ;che implementation of additional actions aimed at remedying the release
of hazardous substances at the site. Based upon Ecology’s determination that the remedial

actions in the Consent Decree would provide immediate protection to the public health, welfare
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and environment, the Consent Decree was negotiated and filed before Ecology had comi;leted a
Cleanup Action Plan (CAP) under WAC 173-340-3 80 regarding a chosen cleanup alternative. ’
C. Since t}\le time the Consent Decree was negofiated and ﬁled, the United States
Environmental Protection Agency (EPA) has issued a Record of Decision (ROD) for the Site.
The ROD evaluates the status of work to be performed under the Consent Decree and identifies
remedial actions and cdmponents that are not expressly described in the Consent Decree,
including establishing groundwater cleanup levéls, requiring Seattle to sample groundwater in

order to monitor progress toward cleanup levels, and requiring Seattle to implement certain

‘institutional controls to ensure the protection of human health until groundwater cleanup levels

are échieved. Ecology reviewed and recommended approval of the ROD.
"D. | Ecology has :chosevn to utilize EPA’s ROD for the Site as a CAP, ;pursuant to
WAC 173-340.380(4), |
E This amendment.to the Consent Decree is for the purpose of integrating the full
remedies set forth in EPA’s ROD for the Site into the existing Consent Decree, as well as for the
purpose of making changes to clarify the intenf of the existing Consent Decree.,
' AMENDMENT TO CONSENT DECREE |
‘Based on the foregoing, the parties stipulate and agree that the Decree should be
amended, pursuant to the pro-visions of Section‘ XXI. AMENDMENT OF CONSENT DECKEE,
as follows:
A All of the terms of the Consent Decree remain in effect unless expressly amended
herein. _ | -
B.  Section II. PARTIES BOUND, Heading A shall be amended to add a new .
Paragraph 3A \(i_nserted between current Paragraphs 3 and 4) as follows:
3A. AImplemen't the remedy selected in Section 11.2 of the Record of Decision (ROD)
er the Midway Landfill, CERCLIS Identification Number WAD 980638910, issued by the

United States Environmental Protection Agency (EPA) on September 6, 2000 (Exhibit B to this
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Amendment, incorporated herein by reference and enforceable under this Consent Decree), as

utilized by Ecology as a cleanup action plan (CAP) pursuant to WAC 173-340-380(4), in

accordance with the remedial action objectives and cleanup standards identified in that ROD. In

summary, implementing the remedy selected in Section 11.2 of the ROD requires Seattle to:

a.

C.

L.

Implement a Compliance Monitoring Plan approved by Ecology, as described in

Section XI, Heading B, Paragraph 5 of the Consent Decree as amended herein;

Contfnue to operate and maintain all remedial elements fequired by the Consent
Decree by implementing the Operations and Maintenance Manua.l ciescribed in
Sectibn X1, Heading B, Paragraph 4 of'the Consent Decree as amended herein;

As described in Section XIX of the Consent Decree as modified herein, within éix

(6) months of the effective date of this Amendment, place a notice in the records

~ofreal property képt by the King Co‘unty Recorder alerting any future purchaser of

the landfill property, in perpetuity, that the property has been used as a landfill, is
or was on EPA’s National Priorities List, and is restricted in its future use .in~
accordance with the terms of Washingtoh’s Criteria for Municipal Solid Waste
Landfills (WAC 173-351-500(1)(i) and (2)(<‘:)(iii)); and

As described in Section XI, Heading B, Paragraph 6 of the Consent Decree as

modified herein, send an annual written notice to the Seattle-King County

“ Departmeht of Public Health (or its successor); local water districts; locally active

well drillers; and the owner of Well #37 regarding groundwater conditions in

affected areas downgradient of the landfill..

Section V. PURPOSE, Paragraph 1 shall be amended as follows:

To prbvide for an expeditious cleanup of the Midway Landfill facility by

completing work on the final remedial action. at the landfill, including capping the landfill,

completing a surface water management system, completing a gas extraction system, and
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impiemeﬁting the remedy selected in EPA’s September 6, 2000 ROD, as utilized by Ecology és a
CAP. ‘
D; Section VI. COVENANT NOT TO SUE shall be amended as follows:
- Subject to the'Cb‘venant Reopeners and Resérvétion of Rights herein, in consideration for

Seattle’s satisfactory performance and completion of the terms and conditions of this Consent

|| Decree, Ecology covenants not to sue Seattle, or seek any administrative, legal, or equitable

remedy against Seattle, for the performénce, cbnduct, completion, or appropriateness of the
remedial actions performed pursuant to this Decree, which include the surface water management
system, the final cover, tﬁe landfill gas extraction systems, and implementation of the remedy
selected in EPA’s September 6, 2000 ROD, as utilized by Ecology as a CAP. This covenant not
to sue is of a scope commensurate with this Decrée and Amendment No. 1 theréto. |

» E.z Sectioﬁ IX: DEF]NITiONS shall be afnended as follows:

P. “EPA” means the United States Environmental I;rotection Agency.

Q. “ROD” means a Record of Decision issued by EPA under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), 42 US.C. §§ 9601 et
seq., which can be utilized as a Cleanup Action Plan By Ecology pursuant to WAC 173-340-
380(4). | _
- F. Section X STATEMENT OF FACTS, Heading A; first paragrabh, shall be

.amended to delete the reference to “Appendix A” and substitute a reference to “Exhibit Ay

attached hereto and.incorporatedl herein by reference and enforceable under this Consent Decree.
G. Section XL SCOPE OF WORK shall be-amended to add a new Paragraph 3A
(inserted betwéen current Paragraphs 3 and 4), as weli as amended to add language to Paragraph
4, as follows: _ | |
3A. Implementation of the remedy selected in Section 11.2 of the Septémber 6, 2000
ROD, as utilized by Ecology as CAP. .
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411. Preparation and implementation of an Operation and Maintenance Manual for all
remedial action projects implemented at the landfill as part of this Decree.

H. - Section XI. SCOPE OF WORK, Heading B, Paragraph 4 shall be amended, and
new Paragtaphs 5 and 6 shall be added, as follows:

4. Landfill Operation and Maintenance Manual. Seattle shall implement the
comprehensive Operation and Maintenance Manual prepared by Seatile and approved by Ecology
in December 1992 (Exhibit C to this Alﬂendment, incorporated herein by reference and
enforceable under this Consent Decree), which -incorporates both short-term and long-term
operation and maintenance requirements for all reﬁédial action projects constructed at the
Midway Laﬁdﬁll under the terms of this Decree. Changes to the requirements and pmvisiohs of
the Operation and Maintenance‘ManuaI- may be made without amending thils Decree and shall be
incorporated herein by reference. '

5. Compliance Monitoring. Seattle shall monitor groundwater, surface water, and
gas as described in Section 11.2 of the September 6; 2000 ROD and in'a‘ccordance with the
requirements and provisions of a Compliance Monitoring Plan (CMP) prepared by Seaitle and
approved by Ecology April 2000 (Exhibit D to this Amendment, inéorpofated herein by reference
and enforceable under this Consent Decree). Additional monitoring ﬁnder the CMP may be
requiréd l;y Ecology, if needed in accordance with Section 11.-2 of the September 6, 2000 ROD,
and reduced monitoring under the CMP may be fequested by Seattle and approved by Ecology,
based upon Site conditions. Changes to the requiremeﬁts and provisions of the CMP may be
made without amending this Decree and shall be incorporated herein by reference.

6. Institutional Controls.” Until such time as compliance with applicable
groundwater cleanup standards is met, and in addition to the notice and restrictions described in
Secﬁon XIX, Seattle shall implement the institutional controls describéd in Section 11.2 of the
September 6, 2000 ROD to notify well drillers of the groundwater contamination in the vicinity

of the landfill for the purpose of discouragiﬁg wells from being drilled in the identified area.
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|| Seattle shall comply with this requirement by providing annual written notification to the

following entities and persons' concerning groundwater conditions in affected areas downgradient
of the Midway Landfill: | | |
a. Seattle-King County Department of Public Health, or its successor agency;
b. All local water districts potentially affected (currently the Kent and Highline
Water Districts); |
C. All “locally active well drillérs,” which are defined as those well drillers that have
| drilled wells within King County in thé calendar year iprior to the notice, as
provided by Ecology to Seatﬂe; and | |
d. The owner of record of the real properfy where Well #37 is located, as identified
in figure 6-1 of the September 6, 2000 ROD, unless Seattle provides Ecology with
adf;quate assurances that this weﬂ has been abandoned.
Seattle shall provide such annual nétiﬁcation on or before July 15 of each year, unless aﬁother
notification date is épproved by Ecology. With the exception of notice td the owner of record of -
the real property where Well #37 is located, the above annual notices shall include a map
showing the location of the affecfed areas with indication of the affected aquifers and their
.elevations. Notice to. the owner of Well #37 need only inform the owner of groundwater -
conditions in tile area of that well. Notices to all of the above entities and persbns should include
referencé to WAC 173-160-171 (or any’ succeeding regulation if recodified), which provides that
a water well cannot be located within one thousand feet from the property boundary of a solid
waste landfill, or within one hundred feet from all other sources or potential sources o‘f
contamination. The notice may be}part of an annual groundwater monitoring report. Thevvnotice
‘requirerﬁent may be removed or modified by Ecoiogy in the future if compliance with cleanup |
standards in groundwatef monitoring wells downgradient from the Midway Landfill is attained.
Changes to these notice requirements approved by Ecology may be made without amending this

Decree and shall be incorporated herein by reference.
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- L Section XIX. TRANSFER OF INTEREST IN PROPERTY shall be amended as
follows:

No voluntary conveyance or relinquishment of title, easement, leasehold, or other interest
in any portion of the landfill shall Be consummated without provision for continued operation
and maintenance of any containment system, treatment system, or monitoring system installed or
impleménted pursuant- to this Decree, unless_ Ecology has approved of the retirement or
abandonmenf of any such systerﬁs or part thereof. - |

Within six t6) months of the entry of this amendment to the Consent Decree, and to the
extent Seattle is the owner of the real property described in Exhibit A to this Coﬁsent Decree, as

amended, after review and approval by Ecology, Seattle shall place a notice in the records of real

“property kept by the county records office alerting any future purchaser of the landfill property, in

perpetuity, that said property was on the National Priorities List. In addition, such notice shall

contain the post-closure use restrictions and conform to the requirements of WAC 173-351-

500(1)(i) and (2)(c)(iii), including providing notice that the property was used as a landfill. The
notice shall further coniain a restriction that no water supply wells may be installed on the

property. Prior to transfer of any legal or equitable interest in all or any portion of the landfill

‘real property, Seattle shall serve a copy of this Decree upon any prospective purchaser, lessee,

transferee, assignee, or other successor in interest of the property; and, at least thirty (30) days

prior to the transfer, Seattle shall notify Ecology of said contemplated transfer.

DEPARTMENT OF ECOLOGY ROB MCKENNA

w &

- JALCK GLATZ ANDREW A. FITZ, WSBA #22169
Acting Program Manager Assistant Attorney General
Toxics Cleanup Program - : Attorneys for Plaintiff

Date: /9;/@ // 0 5 Date:, [ rciere {, 2008
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CITY OF SEATTLE | THOMAS C

City Attorney
(L

CHUCK CLARKE, DIRECTOR MARYA J. SILVERNALE, WSBA #14525

SEATTLE PUBLIC UTILITIES Assistant City Attorney
: ‘ " Attorney for Defendant
Date: (7 gzzz§[ 2’2 [K— Date: July [, 2005
DATED this 3 dayof ‘/F&(/u.n-ﬂ?/ , 2006.

L )

JUDGE Jees 5, LUm
King County Superior Court -

ATTACHED EXHIBITS:

‘EXHIBIT A — Midway Landfill Legal Description [Revised] '
EXHIBIT B — EPA Record of Decision (ROD) for Midway Landfill, September 6 2000
EXHIBIT C - Operations & Maintenance Manual for Midway Landﬁll December 1992
EXHIBIT D — Compliance Monitoring Plan (CMP) for Midway Landﬁll, April 2000
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 Exhibit A
MIDWAY LANDFILL LEGAL DESCRIPTION [Revised]

PARCEL A: Tax lot # 222204-9168-03

That portion of the west half of the southwest quarter of the northwest quarter of Section 22,
Township 22 North, Range 4 East, W.M.,, in King County, Washington, lying westerly of the
Primary State nghway Number #1 (Interstate Highway No. 5) as condemned in King County
Superior Court Cause No. 535009, and between the north and south lines of the south half of the
north half of the southeast quarter ‘of the northeast quarter of Section 21, Township 22 North,
Range 4 East, W.M.,, in King County, Washington, extendmg easterly to the west margin of
Primary Sate nghway #1.

PARCEL B: Tax lot # 212204-9025-07, and # 212204-9014-00, and a portion of # 212204-9033-
07

The south half of the southeast quarter of the northeast quarter and the west half of the west half
of the northeast quarter of the southeast quarter of Section 21, Township 22 North, Range 4 East,
W.M.,, in King County, Washington, lying westerly of Primary State Highway Number 1
(Interstate Highway No. 5); - -

EXCEPT that portion described as follows:

Beginning at the southwest corner of the southeast quarter of the northeast quarter of said
section;

thence north 01°07'09" east 363.64 feet along the west line of said subdivision;

thence south 87°53'39" east 602.44 feet ;

thence south 01°07'09" west 202.70 feet ;

thence south 81°19'39" west 447.99 feet ; :

thence south 39°19'39" west 260.00 feet to the west line of the northeast quarter of the southeast
quarter of said Section;

thence north 01°05'25" east 130.03 feet along said west line to the point of beginning;

AND EXCEPT that portion of the north half of the southwest quarter of the southeast quarter of
the northeast quarter of said Section 21, lying north of the south 40 feet and west of the east 60
feet .

AND EXCEPT the north 100 feet of the south 130 feet of the west 95 feet of the west half of the
west half of the northeast quarter of the southeast quarter, of said Section 21;

AND EXCEPT the south 30 feet thereof for South 252nd Street.

PARCEL C: Tax lot # 212204-9026-06

Those portions of the southeast quarter of the northeast quarter and the northeast quarter of the
southeast quarter of Section 21, Township 22 North, Range 4 East, W.M., in King County,
Washington, more particularly described as follows:

Beginning at the southwest corner of the southeast quarter of the northeast quarter of said
section; thence north 01°07'09" east 363.64 feet along the west hne of said subdivision;

thence south 87°53'39" east 602.44 feet;

thence south 01°07'09" west 202.70 feet,

thence south 81°19'39" west 447.99 feet;

thence south 39°19'39" west 260.00 feet to the west line of the northeast quarter of the southeast
quarter of said section;

thence north 01°05'25" east 130.03 feet along said west line to the point of beginning;
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EXCEPT that portion, if any, lying north of the south 40 feet and west of the east 60 feet of the
north half of the southwest quarter of the southeast quarter of the northeast quarter of said
Sect1on 21.

PARCEL D: Tax lot # 212204-9033-07 (portion)

The north 535.83 feet of the northeast quarter of the southeast quarter of Section 21, Township
22 North, Range 4 East, W.M.,, in King County, Washington, lying westerly of Primary State
Highway Number 1 (Interstate Highway No. 5);

EXCEPT that portion within the west half of the northwest quarter of the northeast quarter of the
southeast quarter of said Section 21.

SOUTHEAST PARCEL: Tax Lot #2122049137-02

That portion of the NE Y4 of the SE % of Section 21, Township 22 North, Range 4 East, W. M.,
in King County, Washington, described as follows:

Beginning at the NE corner of the above described subdivision; thence South along the East .
section line of said Section 21, 535.83 feet to the True point of Beginning; thence West parallel
with the South line of said subdivision 987.6 feet to the East line of the West % of the NE % of
the SE Y4; thence South along said East line 780 feet to the South line of said subdivision; thence
East along said South line 987.6 feet to the SE corner of said subdivision; thence North along
said Section line 780 feet to the True Point of Beginning;

EXCEPT that portion lying within Primary State Highway Number #1 (Interstate Highway No
5); and EXCEPT that portion lying within South 252™ Street.

NORTH PARCEL: Tax Lot # 2122049021-01

Beginning at the southeast corner of the south half of the north half of the southeast quarter of the
northeast quarter of Section 21, Township 22 North Range 4 East, W.M., in King County,
Washington;

Thence north 89°41°00% west along the south line of said south half of the north half of the
southeast quarter of the northeast quarter 1318.90 feet to the southwest corner thereof;

Thence continuing north 89°41°00” west along the prolongation of said south line 79.98 feet,

more or less, to an intersection with the easterly line of State Road Number 1 (Highway 99);

Thence north 08°54’00” east along said easterly line of State Road Number 1, 327.02 feetto a
point where said easterly line of State Road Number 1 is intersected by the westerly prolongation
of said north line of said south half of the north half of the southeast quarter of the northeast
quarter;

Thence south 89°49°07"east along said westerly prolongation of said north line 25.91 feet, more
or less, to the northwest corner of said south half of the north half of the southeast quarter of the
northeast quarter;

Thence continuing south 89°49°07” east along the said north line 1319.25 feet to the northeast
corner of said south half of the north half of the southeast quarter of the northeast quarter;

Thence south 00°28°18” east along the east line thereof 326.72 feet to the point of beginning;
EXCEPT the westerly 250 feet (as measured along the north line of said property), and parallel to
the east line of State Road Number 1 (Highway 99).
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Declaration
SITE NAME AND LOCATION

Midway Landfill
Kent, Washington

CERCLIS Identification Number: WAD 980638910
STATEMENT OF BASIS AND PURPOSE

This Decision Document presents the selected remedy for the Midway Landfill site, located in
the City of Kent, King County, Washingt:n. This Record of Decision (ROD) has been
developed in accordance with the requirements of Comprehensive Environmental, Response,
Compensation, and Liability Act (CERCLA) of 1980, 42 USC §9601 et seq. (CERCLA), a<
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to
the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), 40 CFR Part 300. This decision is based on the Administrative Record for the Site.

The remedy was selected by the U.S. Environmental Protection Agency. The State of
Washington concurs with the selected remedy.

ASSESSMENT OF THE SITE

The response action selected in this Record of Decision (ROD) is necessary to protect the

-public health or welfare or the environment from an actual or threatened release of hazardous
substances into the environment. Such a release or threat of release may present an imminent
and substantial endangerment to public health, welfare, or the environment.




DESCRIPTION OF THE SELECTED REMEDY

The selected remedy for the Midway Landfill site consists of:
1. Monitoring to:
a) ensure the remedial systems are working as designed,
b) ensure progress is being made towards meeting the groundwater cleanup standards,
c) ensure adequate containment is maintained when and if major changes are approved
by Ecology in the operation of the site, and
d) demonstrate that the cleanup levels have been achieved.
Monitoring includes, but is not limited to, groundwater monitoring and landfill gas
monitoring. :

2. Continuing to operate and maintain all remedial project elements required in the
Ecology/City of Seattle 1990 consent decree, including the gas collection system, the
multilayered cap, and the storm water collection system.

3. Implementing institutional controls. Three types of institutional controls are included
in the selected remedy: permanent notices in King County’s real estate records, assurances in
the 1990 consent decree that operation and maintenance of the containment and monitoring
systems will continue if the ownership or control of the property should change; and annual
notices to appropriate agencies, water districts and locally active well drillers so that no water
supply wells are constructed or used in areas with groundwater contamination from the
landfill.

This ROD also establishes cleanup levels for the groundwater down gradient from the
landfill.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with
Federal and State requirements that are applicable or relevant and appropriate for the
remedial action, is cost-effective, and utilizes permanent solutions and alternative treatment
technologies to the maximum extent practicable.

The remedy selected in this ROD does satisfy the statutory preference for treatment as a
principal element of the remedy. Extracted landfill gas is flared as part of the existing landfill
gas collection system.

Because this remedy will result in hazardous substances remaining on-site above levels that
allow for unlimited use and unrestricted exposure, a statutory review will be conducted under
CERCLA within five years of this Record of Decision to ensure that the remedy continues to




be protective of human health and the environment.
DATA CERTIFICATION CHECKLIST -

The following information is included in the Decision Summary section of this ROD.
Additional information can be found in the Administrative Record file for this site.

Chemicals of concern (COCs) and their respective concentrations. (See Section 5.)

A baseline risk assessment for current conditions at the landfill was not prepared
because the contaminants of concern, migration routes, and the risks to human health and the
environment were characterized in RI/FS reports completed in 1990. However, there is a need
for action because groundwater downgradient from the landfill still contains contaminarnts of
concern above federal drinking water standards (MCLs.) (See Section 7.)

Cleanup levels established for COCs and the basis for these levels. (See Section 8.)

How the source materials constituting principal threats are addressed. Source
materials constituting principal threats have not been identified at Midway Landfill. (See
Section 4.)

Current and reasonably anticipated future land and groundwater use assumptions used
in the ROD. (See Section 6.)

Potential land uses that will be available at the site as a resﬁlt of the selected remedy.
(See Sections 6 and 11.3.) Pt

Annual cost estimates for the selected remedy. (See Section 11.2)

Key factors that led to selecting the remedy. (See Section 11.1)

f/&ﬁﬁ# | ?/@/-@o’

Charles E. Findley -~ / Date
Acting Regional Administrator, Région 10

United States Environmental Protection Agency




Decision Summary

Midway Landfill
Kent, Washington

1. Site Name, Location, and Description

The Midway Landfill is located between Interstate-5 (I-5) and Highway 99, and between S.
252nd Street and S. 246th Street in Kent, Washington, directly east of the city of Des Moines.
(Figure 1-1.) The landfill is approximately 60 acres in size with refuse buried on about 40
acres and at depths over 100 feet. From 1966 to 1983, approximately three million cubic
yards of solid waste were deposited at the Midway Landfill. The landfill is now owned by the
City of Seattle.

Because of the remedial work performed by the City of Seattle since 1985, environmental
conditions have greatly improved. The landfill is now covered with a multilayered engineered
cap, with a top layer of grass. The landfill is fenced and access is limited. A gas extraction
system is in place and operating throughout the landfill. Because of these actions, potentially
explosive landfill gas does not leave the landfill property and the quality of the groundwater
leaving the landfill has greatly improved. The city’s estimate of closure costs amounted to
about $56.5 million as of 19935.

Land use in the landfill vicinity consists primarily of commercial activities and residential
areas. Commercial establishments and light industry and manufacturing border both sides of
Highway 99 in the area. Two elementary schools, Sunnycrest Elementary School and
Parkside Elementary School, and a city park, Linda Heights Park, are within a half-mile radius
of the site. Most of the nearby residences are detached single-family dwellings, with some
multi-unit residential developments to the south and west. Several mobile home parks are
also in the vicinity. A six-acre wetland; the Parkside Wetland, located to the east of the
Parkside Elementary School and west of the landfill is a naturally occurring detention basin
for local surface water runoff, primarily from the west side of Highway 99.

There are no wetlands, flood plains, rare, threatened or endangered species, or sites on or
eligible for the National Registry of Historic places at the site. Storm water from the site
drains into McSorley Creek, which is a salmon-bearing stream containing coho and chum
salmon, steelhead and cutthroat trout. Coho salmon is a candidate for listing under the
Endangered Species Act.

The State of Washington Department of Ecology (Ecology) has been the lead regulatory
agency for the cleanup work at Midway Landfill since the mid-1980's. While the U.S.
Environmental Protection Agency (EPA) has prepared and released a proposed plan and this
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ROD, EPA expects Ecology to continue to be the lead cleanup regulatory agency overseeing
. this remedial action. The work has been, and will continue to be, conducted by the City of
Seattle. :

2. Site History and Enforcement Activities
2.1. Site History through the 1990 Consent Decree.

From 1945 to 1966, the site of the current Midway Landfill was operated as a gravel pit.
Originally, the pit was adjacent to a natural drainage basin often used as a settling pond. This
basin, known as Lake Meade, was located northeast from the center of the present landfill. As
the pit was mined, water was drawn from Lake Meade to wash silt and clay from the gravel
and sand, and then returned to the lake. This silt and clay settled on the lake bottom. Near the
end of the gravel pit operation, the lake was drained into the southern end of the gravel pit,
depositing a layer of clay and silt into the bottom of the pit. This layer of fine materials
currently underlies much, but not all, of the present landfill.

In 1966, the City of Seattle leased the site and began using it as a landfill. From 1966 to
1983, approximately three million cubic yards of solid waste were deposited there. The
exact dimensions of the bottom of the landfill are not known. However, existing boreholes
indicate that the solid waste extends as deep as 130 feet in some places.

The Midway Landfill was created primarily to accept demolition materials, wood waste and
other slowly decomposing materials. However, some hazardous wastes and industrial wastes,
including approximately two million gallons of bulk industrial liquids from a single source,
were also placed in the landfill. In 1980, a state-mandated screening process administered by
the Seattle-King County Deparunent of Public Health was initiated to eliminate the disposal
of any hazardous waste into Midway Landfill.

When the City closed the landfill in the fall of 1983, it began extensive testing of water and
gas in the landfill and its vicinity. Samples of groundwater from monitoring wells in and
around the landfill, and gas samples from gas probes, indicated the presence of organic and
inorganic contaminants outside the landfill boundary. In 1985, Ecology also began inves-
tigating the site and found methane gas in nearby residences. Beginning in September 1985,
the City of Seattle constructed gas migration control wells within the landfill property and gas
extraction wells beyond the landfill property to control the subsurface migration of gas. Gas
was found to have migrated up to 2600 feet beyond the landfill prior to installation of the gas
extraction system.

In October 1984, Midway Landfill was nominated for inclusion on the federal National
Priorities List (NPL) based on potential groundwater contamination. Following that
nomination, Ecology was designated as the lead agency for the Midway Landfill Superfund




action, pursuant to a Cooperative Agreement with EPA. In May 1986, Midway Landfill was

- placed on the NPL. In September 1988, the City of Seattle, which owns and had operated
Midway Landfill, entered a Response Order on Consent with Ecology. This Response Order
governed the preparation of a Remedial Investigation and a Remedial Action Feasibility Study
(RI/FS) for the landfill.

In May 1990, prior to completion of the remedial investigation and feasibility studies, the City
and Ecology entered into a consent decree pursuant to State of Washington Model Toxics
Control Act (MTCA.) This legal agreement set forth Ecology’s determinaiion that
undertaking certain remedial actions at Midway Landfill, prior to a Cleanup Action Plan (a
MTCA decision document, similar to a Superfund ROD) would provide immediate
protection to public health and the environment. In this consent decree, the City of Seattle
agreed to finance and perform specific cleanup work. This cleanup work, or remedial action,
had four elements: )

- Construction of a landfill cover. The multi-layered Landfill Cover System (“cap’)
was to be comprised of layers (from bottom to top) of low permeability clayey
silt/silty clay, a 50-mil synthetic membrane, a geonet drainage layer, onc foot of sand
and one foot of topsoil planted with shallow rooted grasses. The landfill cover was
designed to greatly reduce the amount of rain that would seep into the landfill and to
control the post-closure escape of hazardous emissions from the landfill.

- Completion of a gas extraction system, including a Final Gas Manifold System to link
onsite extraction wells to an enhanced motor blower and flare system. The purpose of
the onsite extraction wells was to create a “vacuum curtain” around the closed landfill
to prevent offsite migration of landfill gas, and to help draw previously migrated gas
back to the landfill. The enhanced flares were installed to burn the extracted gas
before discharge to the atmosphere. The gas extraction system also included
approximately 127 offsite gas monitoring probes to provide data on the extent of
landfill gas migration and the effectiveness of the extraction system.

- Completion of a surface water management system. This system consisted of site
filling and grading to control surface water drainage to prevent surface water from
infiltrating the landfill, construction of a 10 million gallon storm water detention pond
with a permanent dewatering system, a controlled discharge structure, and rerouting of
storm water from surrounding areas to prevent it from entering the landfill. This
rerouting was done by diverting the Linda Heights Park drain and surface water runoff
from I-5 to the detention pond. ‘

- Preparation of a comprehensive operation and maintenance manual incorporating both
short-term and long-term operation and maintenance requirements for all remedial
actions implemented at the landfill as part of the consent decree.




The consent decree also required the City to place a notice in the records of real property kept
by the county auditor stating that the landfill was on the NPL, and serve a copy of the consent
decree upon any prospective purchaser, lessee, transferee, assignee, or other successor in
interest to the property prior to the transfer of any legal or equitable interest in all or any
portion of the landfill.

2.2.  Status of the work required by the 1990 Consent Decree

The City of Seattle completed construction of the landfill cover, landfill gas extraction
system, and surface water management system in November 1992. Some of the cther
requiremients of the consent decree have not yet been completed. As discussed in the
following section, Ecology and the City of Seattle anticipate amending the 1990 consent
decree after this ROD is signed.

Construction elements required by the 1990 Consent Decree

Landfill Gas Control - An active gas control system was installed at the Midway Landfill. It
originally included 87 gas extraction wells, 31 of which were located off the landfill in native
soil. The off-landfill wells have since been abandoned or capped. In addition, approximately
70 off-landfill gas monitoring probes were installed to provide information on gas
concentrations; about half of these probes have since been abandoned. The gas is extracted
through the control wells at the landfill and routed to a permanent blower/flare system.
Construction of the gas migration control system began in September 1985 and was
completed in March 1991.

Lundfill surface filling and grading - The landfill surface was regraded which increased the
soil cover over the landfill by 2 to 14 feet. The engineered grades improved surface water
runoff and decreased infiltration. The fill was also compacted to reduce permeability and
prepare the surface for the cover system. The work began in August 1988 and was competed
in June 1989. '

Storm Water Detention Pond Construction and Associated Dewatering and Discharge System-
A lined detention pond was constructed to the north of the landfill. Regrading of the landfill
surface redirected surface water, which previously infiltrated into the landfill, to the new
detention pond. The detention pond is a 3 acre structure, lined with a 60-millimeter high-
density polyethylene membrane (HDPE) to eliminate infiltration. The bottom of the pond was
constructed below localized groundwater; therefore, a permanent dewatering system was also
installed. Construction of the storm water detention pond began in August 1988 and was
completed in June 1989.

Landfill Cap Installation - Construction of the final landfill cover began in October 1989 and




was completed in May 1991. It consists of the following layers from bottom to top: a 12-inch
thick layer of low permeability (1 x 10-7 cm/sec) soil/clay material; a 50 millimeter HDPE
flexible membrane; drainage net; filter fabric; 12-inch-thick drainage layer; and a 12-inch-
thick topsoil layer.

Linda Heights Park Storm Water Diversion - The Linda Heights Park drain, a 30-inch culvert
that drained directly into the landfill, was blocked. Storm water is now routed through a
pump station and a pipeline to the detention pond. The old discharge line to the landfill is still
in place and functions as an overflow in the event of a pump station failure. The construction
of this rerouting began in August 1989 and was completed in 1991. The pump station and
associated diversion of storm water was activated in January 1992.

Non-construction elements required by the 1990 consent decree

Operation and maintenance (O&M) plan - A comprehensive operation and maintenance
manual for both short-term and long-term operation and maintenance for the systems
-constructed under the consent decree was prepared by the City of Seattle, and was approved
by Ecology in April 1992. '

Deed notice - The deed notice required by the consent decree has not yet been placed on the
property.

Monitoring and monitoring plan - Monitoring and a monitoring plan are not specifically
identified as required activities in the 1990 consent decree. An amendment to the consent
decree will specify a requirement to implement a compliance monitoring plan approved by
Ecology, as well as to implement an operations and maintenance plan already required to be
prepared under the 1990 consent decree. The City of Seattle and Ecology are still in
negotiations on the long-term monitoring plan. Starting in late 1989, the City initiated
performance and compliance monitoring programs at the landfill. Performance monitoring
(which did not include chemical analysis) was intended to track the response of landfill
leachate levels and shallow groundwater levels to the implementation actions required by the
consent decree. Quarterly water quality monitoring began in 1990 to develop a database for
water quality in selected groundwater monitoring wells. This monitoring program, which
became the compliance monitoring program, was modified in 1993 and again in 1998 with
concurrence from Ecology. Compliance monitoring was intended to track the presence,
concentrations and migration of groundwater contaminants both up gradient and
downgradient of the landfill, and to assess the effectiveness of the remedial action. Both
monitoring programs are ongoing and sampling is presently conducted on a twice yearly
basis. Landfill gas monitoring is conducted frequently; it consists of checks for
concentration, composition, temperature, flow and velocity of gases in and around the landfill.




3. Community Participation

Because of the high degree of public interest in the landfill, the City of Seattle and the
Washington State Department of Ecology first developed a formal community involvement
program in 1985 when residents near the landfill became concerned about landfill gas
migration. Public meetings were held at critical points to keep residents informed about
activities at the landfill. Also, for about two years, the City ran an information office in the
Midway area to give citizens a convenient place to find out about cleanup activities, health
information, and legal claims. As landfill gas migration was brought under control and
residents’ fears subsided, office hours were reduced.and eventually the office closed. During
the same period, a newsletter was sent to about 700(! area residents. The City and Ecology
also worked with leaders from local active community groups to set up MAG (Midway
Action Group) meetings, which were held monthly at first, and then less frequently. Through
these meetings, community members could express their views and learn about the
investigation and cleanup process. '

The City created the Good Neighbor Progran in 1986 to help the community when concern
over landfill gas was at its peak. The program addressed fears about perceived drops in
property values. The City guaranteed residents that their homes would sell for fair market
value, as if the landfill was not there. The City continued the program until the real estate
market returned to normal.

Very few formal community participation activities took place in the 1990's, though Ecology
and City of Seattle staff continued to be available to respond to concerns and questions from
the public.

EPA’s proposed plan was issued in May 2000 and the original public comment period ran
from May 18 to June 16, 2000. Over 2,000 fact sheets summarizing the proposed plan were
sent to all addresses and residents in the three postal carrier routes around the landfill. |
Additionally, the fact sheets were mailed to 48 other potentially interested parties (such as the
Cities of Kent and Des Moines) outside the carrier route. Approximately two to three dozen
copies of the proposed plan were sent out, and additional copies were available from EPA’s
Seattle office and at the City of Kent Regional Library. The fact sheet and proposed plan were
also available on the Region 10 web page. Display notices were published in the Seattle
Times, Seattle Edition on May 16, in the Seattle Times, South County Edition, on May 23,
and in the South County Journal on May 17. The City of Seattle asked for an extension of the
comment period on June 15, and the end of the public comment period was extended until
July 17, 2000. Notices of the extension were published in the Seattle Times, South County
Edition and the South County Journal on June 21.

The fact sheets, newspaper notices and the proposed plan offered to hold a public meeting if




sufficient interest was expressed by May 31, 2000. Only four requests for a meeting were
received and thus a public meeting was not held. EPA staff called each person who requested
a meeting to make sure he or she had all the information they wanted about the Midway
Landfill and the proposed remedial decision.

Four comment letters on the proposed plan were received. EPA’s response to these comments
can be found in the attached Responsiveness Summary.

This decision is based on the administrative record. The Midway Landfill Administrative
Record is located at the EPA Superfund Records Center, 1200 Sixth Avenue, Seattle,
Washington, and in the Kent Regional Library, 212 2nd Avenue N, Kent, Washington.

4. Scope and Role of this Response Action

This ROD is the final CERCLA decision for the Midway Landfill site.

The City of Seattle’s cleanup work, including the work done in response to the 1990 consent
decree between the City and Ecology, has successfully reduced the environmental problems at
the landfill. The selected remedy incorporates elements required in the 1990 consent decree
between City and Ecology, and adds some elements to ensure long-term protectiveness of the
remedy. The selected remedy also sets groundwater cleanup standards.

The Midway Landfill site has no “principal threat” wastes, as that phrase is defined in EPA
guidance.

For the purposes of this ROD and potential future deletion of this site from EPA’s National
Priorities List, the Midway Landfill “site” is the landfill area containing waste, and all
downgradient contaminated groundwater resulting from releases from the landfill. Several
potential up gradient groundwater sources have been identified but are not included within the
“site” and are not addressed by this ROD.

Ecology has separate responsibilities for decision-making at the Midway Landfill site under
the State’s Model Toxic Control Act (MTCA). Under MTCA, the decision document that
selects the cleanup action and cleanup levels is called a Cleanup Action Plan. Ecology and
the city had been working on a final Cleanup Action Plan for Midway Landfill for many
years, When, in February 2000 it was determined that it was unlikely that such a Cleanup
Action Plan could be completed in FY 2000, Ecology agreed that EPA could write a
CERCLA ROD for the landfill so that a determination of CERCLA construction completion
could be made.” Ecology has decided to utilize the ROD as a Cleanup Action Plan for a final
MTCA remedy, pursuant to WAC 173-340-360(13). This decision will be specified in an
anticipated amendment to the 1990 consent decree.
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Ecology has been the lead regulatory cleanup agency at the Midway Landfill site. EPA
expects Ecology to continue in that capacity.

5. Site Characteristics and Nature and Extent of Contamination
5.1. Conceptual Site Model and Summary of Landfill Conditions

Because of the remedial work performed by the City of Seattle at Midway Landfill since

1985, the environmental conditions at the site have greatly improved.

- Potentially explosive methane gas does not leave the landfill property, and has not
since 1990. The gas is collected within the landfill and then burned on the site. The
gas collection system has also helped dry out the landfill contents and further reduce
the contaminated groundwater leaving the landfill.

- Storm water no longer enters the landfill. The entire landfill is covered with an

. engineered cap. Clean storm water is collected from the entire surface of the landfill
and the surrounding area and stored in a lined storm water detention pond north of the
landfill before discharge to McSorley Creek.

- There a1 multiple layers of sand, or sand and gravel, under or around the landfill ihat
allow subsurface movement of groundwater to and from the landfill. These layers, or
aquifers are called, in order from the surface to the deepest layers studied: the Shallow
Aquifer; Saturated Refuse and Landfill Leachate; the Upper Gravel Aquifer, the Sand
Aquifer, and the Northern and Southern Gravel Aquifers.

- Water in the Shallow Aquifer, the Upper Gravel Aquifer and the Sand Aquifer moves
from outside the landfill inward towards the south end of the Midway Landfill. This
water, along with the leachate developed within the landfill itself, then joins the deeper
Southern Gravel Aquifer. Water from the landfill does not appear to enter the
Northern Gravel Aquifer.

- There is now significantly less water within the landfill because of the remedial
actions described above. Many of the shallower monitoring wells in or near the
landfill that used to contain contaminated groundwater are now dry. The water levels
around the landfill in both the Upper Gravel Aquifer and the Sand Aquifer have also
generally dropped. These results mean that much less water is entering the landfill and
the containment systems constructed by the City of Seattle have been successful.

- The only downgradient monitoring wells where contamination has been detected over
the past two or three years are in the Southern Gravel Aquifer. Two of these wells are
located approximately 600 feet and 1200 feet east of the south-east corner of the
landfill. Three chemicals, 1,2-dichloroethane, vinyl chloride, and manganese, have
been detected at levels of concern. The two VOCs were detected at slightly above the
federal drinking water standard. Manganese has also been detected at levels above
background on the west side of the landfill in the Southern Gravel Aquifer.

- Another Southern Gravel Aquifer monitoring well that is closer to the landfill has met
all federal drinking water standards for the past two years. Groundwater monitoring
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conducted during the RI indicated that this same well had contaminants at levels
greater than 10 times the federal drinking water standard. Again, these results indicate
that the containment remedy appears to be successful.

- There is some groundwater contamination in the Sand Aquifer to the north, northwest
and west-of the landfill that did not come from Midway Landfill. Some of the
.groundwater samples in this area are above both federal and state drinking water

standards and the MTCA cleanup standards. This contamination may be flowing
towards and under the Midway Landfill. No one i< using this groundwater and thus no
one is currently exposed to this contamination. ~

The fallowing sections provide more detailed summary information about the site
characteristics, hydrogeology, and groundwater quality.

5.2.  Geographic Description

The Midway Landfill is located near the crest of a narrow north-south trending glacier feature
known as the'Des Moines Drift Plain. This area, referred to as "upland” Uecause of its
location above adjacent valleys and sea level, is bordered by Puget Sound on the west and the
(Green River valley on the east. Maximum elevations along the crest of the upland generally
range from 400 to 450 feet above mean sea level (MSL). Puget Sound is at sea level, and the
Green River valley floor typically averages about 30 feet above MSL. '

The Midway Landfill occupies a shallow, bowl-shaped depression near the crest of the
upland. The surface of the landfill generally ranges from 360 to 400 feet above MSL and
slopes upward to the south and east. West of the landfill, the land surface is nearly flat across
Highway 99 and then drops steeply downward approximately 100 feet to the Parkside
Wetland.

The upland area is cut with a number of steep-sided stream valleys. Midway Creek is located
northeast of the landfill, and two other streams, the north and south forks of McSorley Creek,
are located to the west and southwest, respectively.

There is no major surface water body in the immediate vicinity of the Midway Landfill. The
closest are Lake Fenwick, located approximately one mile to the southeast, and Star Lake,
located approximately 1.5 miles to the south.

5.3. Geology
Site geology and hydrogeology have had a major influence on the movement of contaminants

in the vicinity of Midway Landfill, the impact of the completed remedial actions, and affect
the selection of the cleanup remedy.
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The Des Moines Drift Plain is part of the Puget Lowland that lies between the Olympic
Mountains on the west and the Cascade Mountains on the east. The Puget Lowland is
underlain by a thick sequence of Quaternary glacial, fluvial (riverine), and lacustrine (lake
bed) deposits overlying Tertiary volcanic and sedimentary bedrock. Depth to bedrock is
thought to exceed 1,000 feet near Midway Landfill. Deposits of at least four glaciations have
been identified in the Puget Sound Lowland. The most recent glaciation, the Fraser, consisted
of two stages: the Vashon (oldest) and Sumus (most recent).

Based on earlier studies of the area and analysis of geological samples collected during the
installation of monitoring wells for the RI, nine stratigraphically distinct deposits were
identified from the land surface down approximately 400 feet to sediments that are near
current mean sea level. Because of the complex layering in all the sediments underlying the
landfill, vertical and horizontal permeabilities are highly variable and produce a complex
groundwater flow pattern.

5.4. Hydrogeology and Ground Water Quality

Groundwater movement within and below the landfill has been characterized to an
approximate depth of 300 to 350 feet below ground surface (50 to 100 feet above mean sea
level (MSL)). Several groundwater units have been identified within this interval. From
shallowest to deepest these aquifers are: Shallow Groundwater; Saturated Refuse; Upper
Gravel Aquifer (UGA); Sand Aquifer (SA); and Southern Gravel Aquifer (SGA) and Northern
Gravel Aquifer NGA) An east-west cross section is shown in Figure 5-1; the line of this
_cross-section is H-H’ on Figure 5-2.

Between October 1986 and January 1990, a total of 56 groundwater monitoring wells were
installed and sampled in 41 locations up gradient and downgradient of the Midway Landfill .
(Many wells have multiple completions at the same location). Samples from these locations
were analyzed for conventional water quality parameters and EPA’s hazardous substance list,
including metals, volatile organic compounds (VOCs), pesticides and other potentially
hazardous substances. Hazardous substances detected in the groundwater included arsenic,
manganese, benzene, 1,2-dichloroethane, vinyl chloride, and methylene chloride.

In addition, the extent of contaminant migration into the groundwater system beneath the
landfill was estimated using specific chemicals as indicators of leachate movement within the
aquifers. In particular, chloride concentrations in the landfill leachate were several hundred
times greater than background groundwater concentrations. Therefore, elevated chloride was
used to delineate the extent of the contaminant plume and as a conservative tracer of
groundwater movement. The concentrations of manganese (a naturally-occurring metal that is
often elevated downgradient of landfills) and certain chlorinated ethenes and ethanes in the
groundwater were also used to confirm the extent of the plume.
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A subset of the RI groundwater monitoring network has been used for monitoring the effects
of the work required by the consent decree. Figure 5-3 shows the locations of the monitoring
wells still used to monitor groundwater quality. Water levels are monitored in these and
additional monitoring wells.

Of the hazardous substances identified during the RI, only manganese and two VOCs,
1,2-dichloroethane and vinyl chloride, are still considered groundwater contaminants of
concern. None of the other hazardous substances have been detected in groundwater at levels
approaching federal drinking water standards downgradient of the landfill for at least eight
years. :

The sections below summarize, by aquifer, the hydrogeology and groundwater quality
information collected during the past 10 years as part of the groundwater monitoring program.
For comparison, averaged contaminant concentration data (arithmetic mean) from the RI are
also included. Nondetects were incorporated into these averages by using half the detection
limit.

5.4.1. Shallow Groundwater

54.1.1. Shallow Groundwater Hydrogeology

This zone of saturation was described in the RI as shallow, discontinuous lenses of
groundwater perched on low permeability deposits above the UGA. Field work and data
analyses since completion of the RI indicate while the groundwater in this unit is shallow and
discontinuous, it is not always perched above low permeability materials. The majority of
these shallow zones are found north and south of the landfill. The general water elevation of
the shallow groundwater zone adjacent to the landfill is generally at about 325 feet above
MSL north and south of the landfill, and lower, and more discontinuous to the east and west
(Figure 5-4). '

The landfill’s detention pond dewatering system affects shallow groundwater flow through
areas along the northern periphery of the landfill. Shallow groundwater north of the landfill
that exists at 320 feet or higher in elevation is captured by the pond’s dewatering system and
routed to North McSorley Creek. This system limits the capacity of the shallow groundwater
to discharge into the landfill from the north; however, groundwater deeper than 320 feet in
elevation can and does discharge into the landfill from the north. Shallow groundwater also
occurs in disconnected zones south of the landfill at an elevation of approximately 325 feet,
and discharges, at least seasonally, into the landfill.

54.1.1. Shallow Groundwater Water Quality

Shallow groundwater water quality has not been monitored as part of the performance and
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compliance monitoring system. Shallow groundwater flows into the landfill.

5.4.2 Saturated Refuse and Landfill L.eachate ’

5.4.2.1. Landfill Leachate Hydrogeology

Prior to the remediation required by the 1990 consent decree, the major sources of water to the
landfill were: surface water infiltrating from the landfill surface and from areas north of the

- landfill that drained into the landfill; storm water discharge from the Linda Heights
neighborhood, and I-5 drainage that was routed into the landfill as part of the construction of
I-5; and shallow groundwater from north and south of the landfill. Refuse located below
elevations of approximately 325 feet was generally saturated (Figure 5-5).

Flow in the refuse was generally from the north and west toward the south-central section of

~ the landfill, where the pit excavations were deepest. Leachate may have discharged vertically
throughout much of the landfill base, although the rate of discharge was affected by the fine-
grained material deposited during gravel pit operations. Prior to remediation, the greatest
volume of vertical flow was in the south-central area, where leachate discharged to the
underlying Upper Gravel Aquifer. '

Since construction of the engineered cap and storm water diversion systems, between 75 and
90 percent of the water that entered the landfill has been diverted and leachate levels have
dropped by as much as 20 feet. This can be seen by comparing water elevations within the
landfill in Figures 5-1 and 5-5, which corresponds to a 90 percent reduction in the amount of
saturated refuse. The only remaining sources of water to the landfill are the shallow,
discontinuous zones of groundwater north and south of the landfill. Water within the landfill
now slowly evaporates into the gas system or leaks through the base of the landfill,
approximately 100 to 150 feet below ground surface, into the underlying Upper Gravel
Aquifer, described below.

5.4.2.2. Landfill Leachate Water Quality

Studies conducted during the RI established that most of the leachate from the landfill was
aqueous. A small amount of floating light non-aqueous phase liquid (LNAPL) was also
detected in the landfill. Dense non-aqueous phase liquid (DNAPL) has never been detected at -
the landfill.

Leachate samples were collected as part of the RI and analyzed for conventional water quality
parameters and compounds on the EPA hazardous substance list. Results from these analyses
and related monitoring indicated:

- The aqueous leachate contained aromatic and aliphatic hydrocarbons, dissolved salts,
suspended particulates and low levels of VOCs and metals. Polynuclear aromatic
hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) were only detected in
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groundwater samples in wells located adjacent to or in-direct contact with NAPL pools.
- The LNAPL contained metals, VOCs including trans-1,2-dichloroethene and the
BETX group (benzene, ethylbenzene, toluene and xylene), PAHs commonly detected in
petroleum oil, and PCBs. PCB concentrations ranged from 107 ppm to 1,142 ppm.
- Some wells within the landfill had up to 20 feet of NAPL. Monitoring of wells
outside the landfill did not detect any NAPL.
- A pumping program was tested as part of the 1990 FS to see if the LNAPL was
“extractable. Less than 100 gallons were extracted from the three wells with the greatest
volume of NAPL; recharge into these wells was very slow.

Water quality in the landfill leachate has not been monitored as part of the performance
‘monitoring system, though water depth and LNAPL have been. By 1998, of the
approximately 18 wells monitored for oil thickness, approximately 13 had either no oil or
only a trace of oil. The remaining 5 had oil measured between 0.27 feet and 3.96 feet.

5.4.3 The Upper Gravel Aquifer (UGA) and the Upper Silt Aguitard

5.4.3.1. Hydrogeology of the UGA and Upper Silt Aquitard

The Upper Gravel Aquifer consists of fifty to one hundred feet of outwash gravels that
underlie the low permeability layer at the base of the landfill located 100 to 170 feet below
ground surface. These gravels consist of interbedded zones of permeable gravels and less
permeable mixtures of silt, sand, and gravels. Prior to construction of the actions required by
the 1990 consent decree, discharge from the landfill resulted in significant areas of saturation
within the UGA, especially in water-bearing strata at the base of the unit, where seve1al
monitoring wells were placed. (See, for example, Figure 5-5.)

Groundwater flow in the UGA is generally from both the north and south inward toward an
area beneath the southern end of the landfill where the groundwater discharges downward into
the underlying Sand Aquifer (SA). The UGA and SA are separated by the Upper Silt
Aquitard, a discontinuous layer of fine-grained silt, clayey silt, and silty fine sand that is
present throughout most of the study area. Vertical flow from the UGA into the SA is most
pronounced in places where the aquitard is absent. One of these “windows” in the aquitard
exists beneath the southern end of the landfill, where it allows the discharge from the UGA
into the SA to occur. Discharge through this window was manifested as a distinct

. groundwater sink during the RI.

The construction of the remedial actions required by the 1990 consent decree and the
subsequent dewatering of the refuse have greatly reduced the amount of recharge entering this
unit. Groundwater continues to enter the UGA north and south of the landfill, and the
groundwater and leachate continues to flow toward the sink beneath the southern part of the
landfill.
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However, the response of the UGA to changing conditions at the landfill was strong and rapid
as indicated by the monitoring wells designed to menitor water quality conditions. Within the
landfill footprint and around the perimeter, the UGA monitoring wells have been dry since
1992, even with rainfall that was significantly greater than average during the years from 1997
to 1999. Figure 5-6 shows the current potentiometric surface of the UGA. The sink still
exists and appears to have “deepened” due to the loss of recharge from the landfill.

The UGA beneath the landfill is under vacuum from the landfill gas collection system. Any
leachate leaking through the base of the landfill and infiltrating into this zone moves mostly
by unsaturated flow and is directly exposed to the vacuum under conditions designed to strip
volatile organics from the infiltrating water. This combination of predominately unsaturated
conditions in the aquifer and the vacuum from the gas extraction system helps to contain
volatile organics from being released to the underlying groundwater system.

5.4.3.2. Water Quality in the Upper Gravel Aquifer (UGA)

Prior to construction of the actions required by the 1990 consent decree, water quality in the
water-bearing strata at the base of the unit, where several monitoring wells were placed,
showed significant impacts from leachate. However, the RI concluded it was unlikely that
contamination in the Upper Gravel Aquifer existed further than 100 to 200 feet from the
landfill (in the south, west, and east direction) because of the strong component of downward
flow in the aquifer into the underlying Sand Aquifer.

Following the remedial work required by the 1990 consent decree, the monitoring network in
. the UGA included two up gradient wells (MW-21A and MW-16) and two downgradient wells
(MW-7A and MW-19B). The downgradient wells were located at points where the saturated
refuse was believed to be discharging leachate downward into the UGA. However, the
downgradient wells MW-7A and MW-19B have not been sampled since 1992 due to the
declining groundwater levels in the UGA. In the two or so years prior to going dry, both

~ wells had no detectable concentrations of any VOCs, except chlorobenzene at concentrations
ranging from non-detected to 4 ppb (the federal drinking water standard or Maximum
Contaminant Level (MCL) is 100 ppb); benzene at concentrations ranging from non-detect to
3 ppb (MCL is 5 ppb); chloroethane at concentrations from non-detected to 3 ppb and single
hits of 1,2-dichloroethane at 1 ppb and acetone at 25 ppb. During the same years, manganese
concentrations ranged from 3.5 to 5.2 mg/L.

5.4.4 The Sand Aquifer (SA) and the Lower Silt Aquitard

5.4.4.1. Hydrogeology of the Sand Aquifer and the Lower Silt Aquitard

The SA occurs as a widespread regional deposit of interbedded sands and silts 200 to 300 feet
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below the surface. Flow in this aquifer in the vicinity of the landfill is generally from the
north and west to the southeast toward a hydraulic sink that occurs across a broad area beneath
the southern part of the landfill and extending several hundred feet to the east (Figure 5-7).
Groundwater-to the south and east of this sink also flows towards the sink. Consequently, the
sink limits the extent that the landfill impacts the SA, and impacts are not seen beyond the
sink to the east. This sink is believed to be located from the southeastern section of the
landfill and up to 800 feet further east. Groundwater entering this sink flows downward into
the Southern Gravel Aquifer (SGA).

The deepening of the sink in the UGA as the landfill dewatered is also seen in the SA where
the SA sink has also deepened over the last 5 years. The two SA groundwater flow
monitoring wells within the footprint of the landfill are currently dry, and have been for
several years; the down gradient SA groundwater chemistry monitoring wells, which are
located further from the landfill, only sometimes contain sufficient water for sampling.

The SA and SGA are separated by the Lower Silt Aquitard. Like the Upper Silt Aquitard, the
Lower Silt Aquitard is present as a significant unit throughout the site, but is discontinuous in
places. These “windows” in the aquitard allow for the downward flow from the SA into the
SGA. The largest such window identified in the study area exists below the sink in the SA.

5.4.4.2. Water Quality in the Sand Aquifer

The post-1990 monitoring network in the SA initially included four up gradient wells
(MW-88, MW-30B, MW-17B, and MW-21B) and three down gradient wells (MW-15A,
MW-20A, and MW-23A). MW-30B was originally installed as a down gradient well, but the
potentiometric surface showed that it was actually up gradient of the landfill on the far side of
the groundwater sink formed by SA groundwater discharging into the SGA. The well has
consistently been clean, and has been deleted from the groundwater monitoring network.

In this aquifer, the groundwater quality situation is complex because of up gradient

contamination flowing towards the landfill. The up gradient wells MW-17B and MW-21B
are contaminated with chlorinated solvents, as shown below:
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Up Gradient Monitoring Wells In the Sand Aquifer - Recent Concentrations

MW-17B : Recent concentrations MCL
1,1-dichloroethane 90 to 160 ppb 800 ppb*
1,1-dichloroethene 4.8 to 8.2 ppb 7 ppb
1,2-dichloroethane 8 to 12 ppb 5 ppb

MW-21B
1,1-dichloroethane : 11 to 14 ppb 800 ppb*
1,1-dichloroethene 1.6 t0 2.6 ppb 7 ppb
tetrachloroethene 24 t0 35 ppb 5 ppb
trichloroethene 2410 3.1 ppb 5 ppb

* 1,1-dichloroethane has no MCL. 800 ppb is the MTCA Method B cleanup level in the 2/96 CLARC
II table.

Contamination in MW-17B has remained fairly constant over the last decade, while
contamination at MW-21B has been increasing slightly over the last several years. These two
wells remain the most contaminated wells in the monitoring well network, in terms of number
of contaminants found in the groundwater. Both Ecology and the City of Seattle have
conducted studies to identify possible sources of this up gradient contamination.

MW-15A and MW-23A were selected to provide water quality information in the hydraulic
sink area. MW-23A has not been sampled since 1993 due to declining groundwater levels in
the Sand Aquifer. MW-15A was not sampled between 1993 and 1997, but has had sufficient
water for sampling from 1997 to the present. Since 1997 all VOCs have been non-detected
except 1,2-dichloroethane with concentraticns from 1.1 to 2.1 ppb and manganese
concentrations have ranged from 0.005 to 0.028 mg/L. In the two or so years prior to water
levels getting low, MW-23 A had similarly low concentrations of VOCs with 1,1-
dichloroethene from non-detected to 2 ppb; 1,2-dichloroethane from 1.9 to 4 ppb; and
trichloroethene from non-detected to 2 ppb. Manganese concentrations ranged from 1.7 to 4.1
mg/L.

One additional sand aquifer monitoring well (MW-20A) is located just west of the landfill.
This well is hydraulically down gradient of the up gradient source area near MW-17.
Monitoring well MW-20A is also located hydraulically up gradient of the western edge of the
landfill because water from the Sand Aquifer flows underneath the landfill and down into the
Upper Gravel Aquifer. Historically, the water quality in the zone monitored by MW-20A was
impacted by both landfill and up gradient sources. MW-20A has been dry and thus not
sampled since 1994. In the two or so years before going dry, the following concentrations
were found in MW-20A:
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MW-20A - 1992 to 1994 Concentrations

1992 to 1994 Concentrations MCLs
1,1,1-trichloroethane non-detected to 2.4 ppb 200 ppb
1,1-dichloroethane 12 to 37 ppb 800 ppb*
1,2-dichloroethane 2to0 5.3 ppb 5 ppb
1,2-dichloroethene non-detected to 2 ppb 70 ppb
benzene non-detected to 1.1 ppb 5 ppb
chloroethane -+ 151020 ppb kA
manganese - 0.735t0 1.28 mg/L. 2.2

mg/L** : .
* 1,1-dichloroethane has no MCL. 800 ppb is the MTCA Method B cleanup level in the 2/96 CLARC
II table.
** manganese has no primary MCL. 2.2 mg/L is the MTCA Method B cleanup level in the 2/96
CLARC I table.
*#% chloroethane, also kiiown as ethyl chloride, has no MCL nor MTCA Method B cleanup level in the
2/96 CLARCII table.

5.4.5. The Southern and Northern Gravel Aquifers

5.4.5.1. Hydrogeology of the Southern and Northern Gravel Aquifers

The deepest stratigraphic units studied were the Northern and Southern Gravel Aquifers
(NGA and SGA, respectively); they occur at about the same elevation (300 to 350 feet below
the surface), but hydraulic heads in the NGA are typically 100 feet higher than heads in the
SGA. During the RI, the NGA was found to be clean and unimpacted.

The SGA is found beneath the southern half of the landfill and extends to the east, south and
west. It consists of permeable sands and gravel interbedded with silts and silty gravel. The
SGA appears to be recharged by the SA and by lateral flow from the south. A groundwater
mound in the SGA, below the hydraulic sink in the SA, is believed to be an expression of
regional flow through the sink. Groundwater flow from the mound is to the east and west;
flow to the north is blocked by higher potentiometric heads within the NGA. Groundwater in
the SGA eventually discharges west to Puget Sound and east to the Green River Valley. The
1998 potentiometric surface of the SGA is shown in Figure 5-8. Although the groundwater
mound is still present, water levels along the historical high point (MW-14B, for example)
have dropped by as much as 10 feet from pre-remedial conditions.

Responses to changing recharge conditions have been fairly rapid between the base of the
landfill and the SGA, with decreases in the SGA water levels occurring in less than 5 years
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from completion of the remedy required by the 1990 consent decree. Once groundwater
enters the SGA, the primary direction of flow shifts from vertically downward to horizontal,
with much lower potentiometric heads driving the flow indicating that water movement within
the SGA horizontally away from the landfill will be much slower than vertical movement

into the SGA. '

5.4.5.2. Water Quality in the Southern Gravel Aquifer

Currently, the Southern Gravel Aquifer is the primary aquifer in which groundwater moves
out and away from the landfill, and thus is the primary potential groundwater exposure
pathway beyond the landfill property.

The post-1990 monitoring network in the SGA initially consisted of one up gradient well
(MW-24B) and five downgradient wells MW-14B, MW-20B, MW-23B, MW-29B, and
MW-30C). Well 24B has since been removed from the water quality monitoring network
because it has never shown any evidence of groundwater contamination.

Monitoring wells MW-14B, MW-23B, and MW- 29B form a line of monitoring wells to the
east of the landfill, with MW-14B located at the edge of the landfill, and the other two wells
approximately 600 and 1,500 feet further east, respectively.

The monitoring results for MW-14-B are interesting. (Table 5-1.) While the average 1,2-
dichloroethane concentration during the RI was 50 ug/L, and were generally in the 10 to 20
ug/L range in the early 1990's, the 1:2-dichloroethane concentration has been non-detectable
(with a detection limit of 1 ug/L) in this well in the four sampling rounds between May 1998
and November 1999. Similarly, while the average vinyl chloride concentration during the RI
was 4 ug/L, and the concentrations were generally in the 2 to 4 ug/L range in the early 1990's,
vinyl chloride concentration has been non-detected (with a detection limit of 1 or 2 ug/L) in
this well in these four recent sampling rounds. Cis-1,2-dichloroethene is also found in the 5 to
7.7 ug/L range (the MCL is 70 ug/L) as has been 1,1-dichloroethane in the 1.6 to 3 ug/L range
(no MCL, but the MTCA Method B cleanup level is 800 ug/L.) No other monitored VOCs
have been detected in the past two years. Concentrations of chloride (a leachate marker) and
manganese (from 4.8 mg/L average in the RI to approximately 1.5 mg/L in 1999) have shown
similar reductions. Since MW-14B is located where SA groundwater discharges into the
SGA, and the SA has been in compliance since 1994, this change is interpreted as the
beginning of a “clean front” moving into the SGA.

Concentrations in MW-23B (Table 5-2) have also been declining, but at a slower rate. For
example, average RI concentrations of 1,2, dichloroethane and vinyl chloride were 13 ug/L
and 5 ug/L respectively; concentrations of these chemicals have been around 7 ug/L and 2
ug/L, respectively, in the four sampling rounds since May 1998. Manganese concentrations
have always been low in this well, generally around 0.3 mg/L. Cis-1,2-dichloroethane is also
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detected in this well in the 4.5 to 6.4 ug/L range.

Concentrations are remaining constant in MW-29B. For example, over the past three years,
1,2-dichloroethane has consistently been detected in the 5 to 10 ppb range (as compared to the
RI average concentration of 5 ppb) with 1,1-dichloroethane detected a single time at 1.2 ppb
and vinyl chloride detected a single time at 1.1 ppb. Manganese concentrations are low and
have ranged from 1.06 to 1.24 mg/L over the past four years.

The volatile COCs historically have rarely been detected in downgradient wells MW-20B (to
the west of the landfill) or MW-30C (to the far southeast of the landfill).

Background manganese concentrations are high in the SGA and the related Northern Gravel
Aquifer, with the regional background concentration considered to be 1.1 mg/L. MW-24B,
MW-23B, MW-29B, and MW-30C all have manganese concentrations at or below
background; and manganese concentrations in MW-14B have been decreasing rapidly over
the last few years as a “clean front” of less contaminated groundwater enters the SGA.
However, manganese concentrations in MW-20B are above background and increasing, with
concentrations in the 4.5 to 5.87 mg/L range over the past 3 years, as compared to an average
of 1.84 mg/L during the RI. Since this well also has elevated levels of chloride, which is a
marker of landfill leachate, the cause is likely an indirect result of Midway Landfill leachate.
Manganese is a natural mineral that likely is dissolving into the groundwater because of the
chemistry of the landfill leachate.

In summary, two volatile COCs are detected above MCLs to the east of the landfill in
MW-23B and MW-29B, but have not been detected in recent rounds in MW-14B near the
landfill boundary. Manganese concentrations exceed background in MW-14B and MW-20B,
but are decreasing rapidly toward background in MW-14B.

5.5. Nature and Extent of Gas Migration

The Upper Gravel Aquifer beneath the landfill is under vacuum from the landfill gas
collection system. The vacuum extends to the Sand Aquifer is some locations. Sixty-three
gas probes throughout the neighborhood are regularly monitored for landfill gas. Figure 5-9
shows the extent of the vacuum system beneath the landfill. As of 1997, none of the off-
landfill property gas extraction wells were still in use because of the significant decreases in
off-property methane gas concentrations. All gas probes and gas monitoring locations
surrounding the landfill are under the state’s landfill gas regulatory limits and all such
monitoring locations where the limit may be approached are under the influence of the gas
collection system. During the RI, numerous hazardous substances were found in the
extracted landfill gas including vinyl chloride, xylenes, toluene, benzene and other solvents.
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Midway Landfill

Landfill Gas System Gas Contours
PRESSURE GRADIENTS 1QT, 1397

5TTIT1T,IIIIilllII(IllliUi i(ll(llrfflli&i
I : . - .

|

o S S T A 0 T R N WA T

l\ullll|lllllll'llll‘l|l".llll_hl'lll

Illlllillllllllllll.]ll‘

"ol

z
Q-

Illllllllll[lll

gy

Eilllll

!

‘ !:
ll!lllillllllllllJLllll == WD U U W N S 1 S S T T

SCALLE 1:1000

————

3

The heavy .contour line depicts the lateral extent of the vacuum in the Upper Gravel Aquifer
beneath the landfill, which results from operation of the gas extraction system.

POy Qs P M MUCAP DRAFTV 2- 10 00c

DRAFT 06/18/99 Figure 5-9




5.6  Surface Water, Seeps and Soil Contamination

‘Surface water, seeps and soils in areas around the landfill were sampled in the late 1980's as
part of the RI and no contamination from the Midway Landfill was found.

6. Current and Potential Future Land and Resource Uses
Land Use: Currently, the landfill is capped and fenced. No public access is allowed. Future
land use has been the subject of an extensive but preliminary 1992 study by community
representatives, the City of Kent, and the City of Seattle. Some possible uses considered
. desirable by the Midway Citizens Advisory Committee include-open space uses such as a
passive park, a sports complex with ball fields, or garden center. Less desirable but
-potentially possible future uses would be a golf*driving range or a park and ride facility. All
uses would be designed to protect the integrity of the cap and other containment systems.

Groundwater uses: To the best of Ecology’s and the City’s knowledge, no one is drinking the
groundwater from any aquifer within almost a mile of the landfill, and there are no current
plans to use the groundwater near the landfill for drinking water. The closest wells currently
in use for drinking water are the Lake Fenwick wells almost 1 mile southeast of the Midway
Landfill.

As part of the Midway Landfill Environmental Impact Survey (EIS) in 1985, the City’s
contractor located private wells within a one-mile radius of the landfill, and public wells
within five miles of the landfill by reviewing numerous agency files. Based on this inventory,
the contractor sent questionnaires to approximately 90 households near the landfill in order to
verify the existence and use of private wells. The list of households was updated during the
RI, and several key downgradient wells were re-verified in 1999. Citizens were also
questioned at several public meetings and at meetings of the Midway Action Group regarding
their knowledge of any wells in neighborhoods surrounding the landfill.

From this information, 31 private wells were identified within a one-mile radius of the
landfill. (See Figure 6-1.) Ofthe 31 wells, nine are in use, 12 are unused, and 10 are
inoperable. Of the nine wells, five are used for drinking water, including the Lake Fenwick
supply, which services nine homes, and the other four wells are used for irrigation. The five
drinking-water wells are all located over 4,600 feet from the landfill, in the Lake Fenwick
area. Three of the four irrigation wells are located over 2,000 feet southwest of the landfill
(out of the plume path). The fourth irrigation well is located between the groundwater plume
and the Lake Fenwick wells.

Monitoring Well MW-30 in the Southern Gravel Aquifer was added in 1988 to act as an early

warning location should any measurable contamination from the landfill move toward the
irrigation well or toward the Lake Fenwick wells. MW-30 is still monitored, and has
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generally remained clean and unimpacted throughout the groundwater monitoring program.

Two other wells were identified within 1,000 feet of the landfill (Well Nos. 37 and 57). Well
No. 57 is dry and owned by the C1ty of Kent. Well No. 37, on privately owned property, is
unused and covered.

There are three public wells in the Midway Landfill area. Two are operated by the Highline
Water District near the two intersections of South 209® Street and 31* Avenue South, and
South 208" Street and 12" Avenue South, respectively. These two wells are screened in the
second confined aquifer, at over 120 feet below sea level. Both are over two miles north and
northwest from the landfill in an area that is up.gradient of the landfill, and are completed in
aquifers that are not connected to the affected aquifers. The third well is operated by the Kent
Water District at South 212" Street and Valley Freeway and is used to satisfy peak summer
demands. None of these municipal wells draw water from affected aquifers, and all are more
distant from the landfill than are the Lake Fenwick wells.

Finally, neither water district has future plans to develop groundwater supplies from any
aquifers within a one-mile radius of the Midway Landfill. The wellhead protection areas
delineated by these utilities do not include the Midway Landfill site.

State regulations (WAC 173-160 -171) do not allow any new private drinking water wells
within 1000 feet of a solid waste landfill or 100 feet of all other sources or potential sources of
contamination, and notice is required to be given to Ecology prior to the construction of any
well. However, the NCP is more stringent and requires EPA to consider all groundwater as
drinking water except directly under a waste management area. The landfill area with refuse
is a waste management area and thus is not considered a future drinking water source by EPA.
~ All other areas downgradient of the landiill are considered to be potential future drinking
water sources. However, it is likely that all future developments lie within water district
service areas and, therefore, are not likely to rely on private wells for their potable water

supply.
7. Summary of Site Risks

7.1 Human Health Risks - Prior to the Work Required by the 1990 Consent Decree.

Before the cleanup work began at the Midway Landfill site in 1985, there were many ways in
which humans could have potentially been exposed to unacceptable levels of contaminants.
These exposures could have posed acute hazards to residents due to the high levels of methane
gas reaching residential basements, and long-term potential risks from solvents in the
groundwater if anyone had been drinking the groundwater. The risks from these possible
exposures were greater than EPA’s and the State of Washington’s acceptable risk levels. For
example, if a person had been using the groundwater in MW-14B, one of the most
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contaminated down gradient wells, as their source of domestic water for 30 years, the
estimated excess cancer risk from vinyl chloride and 1,2-dichloroethane alone would have
been approximately 6 x 10-4. Other possible exposures could have occurred through air
emissions or through direct contact with the landfill contents.

The City’s contractors prepared an Endangerment Assessment (EA) as part of the 1990 RI/FS
for Midway Landfill. Because the RI found little contamination in the surface water, seeps or
soil, the EA. concluded that the contaminants detected in these environmental media had not
migrated from the landfill. The EA also found that there was no direct exposure pathway
connecting leachate to either human or ecological receptors. The only potential exposure
pathways existed through cross-mnedia pathways: volatilization of contaminants from leachate
into landfill gas or discharge of leachate into the groundwater system. The contaminants in
landfill gas were found to pose a negligible risk leaving leachate to groundwater as the only
migration pathway of concern.

7.2 Current and Future Human Health Risks

A baseline risk assessment that follows current EPA Superfund guidance on risk assessment
and that reflects current conditions at the landfill has not been performed on Midway Landfill
because the contaminants of concern, migration routes, and the risks to human health and the
environment were characterized in the 1990 EA. Based on the success of the containment
actions required by the 1990 consent decree, there are likely to be no current unacceptable
risks to human health from the landfill because the gas migration has been stopped and no one
is currently drinking the groundwater. VOC contamination in the groundwater downgradient
of the landfill also appears to be decreasing, at least in the well closest to the landfill. The
‘'only remaining contaminants of concern appear to be vinyl chloride, 1,2-dichloroethane, and
manganese.

Even though no baseline risk assessment has been done, the potential future risk was
estimated. Vinyl chloride is a known human carcinogen and 1,2-dichloroethane is a probable
human carcinogen. Manganese is an essential nutrient but is toxic in high quantities. The
estimated risk was calculated considering only the maximum 1999 concentrations in Well
MW-23B, currently the monitoring well with the highest concentrations of VOCs
downgradient of the landfill. This estimiate was calculated assuming domestic use of the
groundwater for drinking and showering, EPA’s reasonable maximum exposure assumptions
for 30 years, IRIS or Region 9 PRG table toxicity values, and a conservative assumption that
the contaminant concentrations will not change in the future. The excess cancer risk is
estimated to be approximately 1 x 10-4 (with vinyl chloride being the primary risk driver) and
the HI is estimated to be approximately .3 (with manganese being the primary risk driver),
both of which are within EPA’s acceptable risk range. This cancer risk level is, however, not
within the acceptable risk level under Washington’s Model Toxics Control Act, which
requires that cumulative excess cancer risk be no greater than 1 x 10-5.
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The estimated risk was also calculated for MW-20B, again considering only the maximum
1999 concentrations and using the same assumptions. Well MW-20B is currently the
monitoring well with the highest concentration of manganese downgradient of the landfill.
The Hazard Quotient for manganese in this well is approximately 6.

These estimated risks are potential future risks bnly, because there are no drinking water
wells within the down gradient plume of the landfill, nor are there any plans to place any
drinking wells in this area in the future. (See Section 6.)

7.3 Ecological Risks

No ecological risks to plants or animals are expected now or in the future because there will

be no exposure to the contaminants at or from the site. The site is covered and capped with
clean material, and the groundwater from the site does not impact any surface water bodies or
seeps. Surface water discharging from the site is monitored for conventional pollutants such

as pH, dissolved oxygen-and turbidity. No hazardous substances are expected to be in the
surfdce water discharge from the landfill because the remedial actions under the 1990 consent -
decree have eliminated surface water contact with the refuse..

7.4. Basis for Action

While the estimated future risk from drinking groundwater downgradient from Midway
Landfill is within the NCP acceptable risk range, there is groundwater contamination above
federal drinking water standards, or MCLs, in two monitoring wells east of the landfill and I-
5. According to EPA policy, when MCLs are exceeded, action is generally warranted. In
addition, state groundwater cleanup levels under MTCA are exceeded. Because drinking this
groundwater could result in an imminent and substantial endangerment to human health,
remedial action is needed at Midway Landfill. :

8. Remedial Action Objectives
Midway Landfill is an example of a site where containment has been successful and has
reduced the risks posed by the site. However, the containment measures already in place must
be maintained and institutional controls are necessary to ensure continued long-term
protection of human health and the environment.
The remedial action objectives of this response action are:

- To ensure containment is effective and working

- To ensure containment will be maintained
- To return groundwater to drinking water standards and state cleanup standards
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downgradient of the landfill boundary
- To ensure no residential exposure to groundwater until groundwater cleanup
standards have been met .

Cleanup Standards

For groundwater that is a potential future source of drinking water, the more stringent of
federal drinking water standards (also known as Maximum Contaminant Levels or MCLs) and
State of Washington cleanup standards under the Model Toxics Control Act (MTCA) are the
cleanup levels. For the groundwater contaminants at this site, the cleanup levels and their
basis are shown in Table 1. : "

Table 8-1. Groundwater Cleanup Standards

Contaminant Cleanup Level Basis of the Cleanup Level
- 1,2-dichloroethane Sug/l. Federal Drinking Water Standard
(MCL) '
vinyl chloride .02 ug/L* MTCA Method B.
manganese 2.2 mg/LL MTCA Method B

* Pursuant to WAC 173-340-707(2), Ecology will utilize the practical quantitation limit
(PQL) of 0.2 ug/L to determine compliance with this cleanup standard because the cleanup
standard is lower than the PQL.

1,2-Dichloroethane and vinyl chloride are solvents. Vinyl chloride can also be formed in
groundwater during the natural breakdown of other solvents. Manganese is a natural mineral
in soil that dissolves into the groundwater because of the chemistry of the water leaving the
landfill.

If other contaminants resulting from releases from the landfill are found in any downgradieﬁt
monitoring well, cleanup levels, if necessary, will be established for these additional
contaminants using the federal drinking water standards and MTCA.

The point of compliance for the groundwater will be at the edge of the landfill waste as

specified in a Compliance Monitoring Plan to be approved by Ecology. Under MTCA, this
location is considered a “conditional point of compliance.” All groundwater downgradient of
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this point of compliance will need to meet these cleanup levels for contaminants resulting
from releases from the landfill before the M1dway Landfill is removed from the Superfund
National Priorities List.

9. Summary of Remedial Alternatives
Two remedial alternatives were considered for the Midway Landfill site.

No Action Alternative:

Under the No Action alternative, EPA would not require any additional action at the Midway
Landfill site. The City of Seattle would still have to fulfill its responsibilities under its 1990
consent decree with Ecology, as well as any other requirements established under state or
local regulations for closed landfills. Monitoring could be required under this alternative.
EPA would not set cleanup levels nor points of compliance under this alternatwe

Limited Action Alternative: :

This alternative does not require any significant additional remedial construction because the
actions taken by the City of Seattle since 1985 have eliminated or greatly reduced the
contaminants leaving the landfill. Instead, this alternative focuses on maintaining and
monitoring the constructed containment remedy to ensure it is and will continue to be
effective and protective. This alternative would also set groundwater cleanup levels and
points of compliance. This approach is consistent with EPA’s presumptive remedy for
municipal landfills. '

The main elements of the limited action alternative are:
1. Monitoring to : :
a) ensure the remedial systems are Workmg as designed,
b) ensure progress is being made towards meeting the groundwater cleanup standards,
c) ensure adequate containment is maintained when and if major changes are approved
by Ecology in the operation of the site, such as turning off or scaling down the gas collection
system, and
d) demonstrate that the cleanup levels have been achieved.

2. Continuing to operate and maintain all remedial elements required in the 1990
Ecology/City of Seattle consent decree.

3. Implementing institutional controls. Institutional controls are legal or administrative
actions that help ensure the long-term protectiveness of the remedy. At this site, the limited
action alternative includes three types of institutional controls. The first type of institutional
control would be a legal notice the City would place in King County’s records, alerting any
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future purchaser of the property, in perpetuity, that this property had been used as a landfill
and was on EPA’s National Priorities List, and that future use of the property is restricted.
The second type of institutional control is a requirement that the City ensures continued -
operation and maintenance of the containment and monitoring systems if ownership of the
property should change. Both of these institutional controls are required as part of the 1990
consent decree between Ecology and the City of Seattle, though the legal notice has not yet
been placed in the County’s records. The third type of institutional control is an annual
written notice about the groundwater quality down gradient from the landfill. The City of
Seattle would be required to notify the Seattle-King County Department of Public Health,
nearby water districts, locally active licensed well drillers and Ecology. As an additional
protection, state regulations forbid any private drinking water wells within 1,000 feet of a
municipal landfill or within 100 feet from all other sources of potential contamination.

The remedy would also be reviewed no less often than every five years to ensure that the
remedial action remains protective of human health and the environment.

10. Comparative Evaluation of Alternatives

EPA evaluated the two alternatives using the nine criteria established in EPA’s National Oil
and Hazardous Substances Pollution Contingency Plan. The nine criteria are divided into
three categories: threshold, balancing, and modifying criteria. To be eligible for selection, an
alternative must meet the first two threshold criteria. The next five criteria are the balancing
criteria which weigh trade-offs among the alternatives. The last two modifying criteria are
considered after the public comment period during the final selection of the remedy. ‘

Overall Protection of Human Health and the Environment
Both alternatives are protective, because the City of Seattle would continue to operate and
maintain the cap, and the gas and storm water systems under both alternatives.

Compliance with Applicable or Relevant and Appropriate Requirements
' Federal and state drinking water standards and MTCA groundwater cleanup standards are the
primary applicable or relevant and appropriate requirements under the Limited Action
. Alternative. The cleanup standards listed above would need to be met in the downgradient
monitoring wells before the remedial action at the Midway Landfill could be considered
complete. No cleanup standards would be set by EPA under the No Action Alternative,
though Ecology could decide to set cleanup standards separately under MTCA at a later time.

Long-term Effectiveness and Permanence

The Limited Action Alternative has greater long-term effectiveness and permanence than the
No Action Alternative because it would require annual notice to water districts and well-
permit regulators, which would provide slightly greater assurance that no one would drink the
groundwater leaving the landfill. It would also clarify the need to adjust monitoring
requirements as site conditions change.
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Reduction of Toxicity, Mobility and Volume of Contaminants through Treatment
Neither alternative includes any additional treatment. Extracted landfill gas is flared as part of
_the existing landfill gas collection system.

Short-term Effectiveness

Both alternatives have the same short-term effectlveness Neither alternatlve includes
construction nor will either alternative affect the time needed for all groundwater leaving the
site to meet cleanup standards.

Implementability
Both alternatives are equally unplernentable

Cost

The costs for the two alternatives are expected to be very similar. The monitoring costs for
the Limited Action Alternative may be slightly higher than the monitoring costs for the No
Action Alternative.

State Acceptance
Ecology was consulted on the proposed plan and reviewed this ROD. Ecology concurs with
the selected limited action remedy.

Community Acceptance

Four comment letters have been received. Two letters, from the Seattle-King County
Department of Public Health and from a local resident, supported the Limited Action
Alternative. The second letter, from the City of Des Moines, does not express any opinion
about the alternatives, but is concerned about turbidity that may be leaving the landfill cap and
discharging into North McSorley Creek. The City of Des Moines asked the City of Kent and
the City of Seattle to prepare a storm water pollution plan for turbidity from this outfall, and
asked for specific monitoring. The City of Seattle supported the Limited Action Alternative,
but requested certain changes and clarifications. A longer summary of these comments and
EPA’s responses can be found in the attached Responsiveness Summary.

EPA staff also received informal comments through phone calls. In these calls, five members
of the public supported the limited action alternative.
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11. The Selected Remedy

11.1 Summary of the Rationale for the Selected Remedy

EPA’s selected remedy is the Limited Action Alternative. Of the alternatives considered, this
alternative will provide the best long-term protectiveness at the Midway Landfill site. It sets
groundwater cleanup standards and it ensures long-term operation, maintenance, and
monitoring of the containment systems at the Midway Landfill site. It would also clarify the
need for, and types of, institutional controls that are necessary to ensure long-term
protectiveness of the remedy. '

Additionally, this alternative will best ensure long-term protectiveness of the containment
remedy currently in place. While EPA believes no new remedial construction (as EPA
guidance defines the term) is needed, it is important that the City of Seattle continue to
operate and maintain the gas collection system, the cap that was constructed over the landfill,
and the storm water collection system. The City also needs to continue to monitor the
effectiveness of these actions, and to regularly sample the groundwater until groundwater
cleanup standards have been met. The City needs to establish permanent, legally binding,
controls on the landfill property to ensure that the cap and containment systems are not
damaged as long as the cap and gas and storm water systems are required. The less formal
institutional control requirements, in the form of notices to agencies, water districts, and
active well drillers, for the off-property groundwater contamination are appropriate for this
site considering that the area is fully served by community water systems, no private wells are
known to be in use, and the relatively low levels of remaining contamination in the
downgradient monitoring wells. Also, groundwater cleanup levels for the groundweiter
downgradient of the landfill need to be established.

In order for Ecology to utilize this ROD as a Cleanup Action Plan, the cleanup action
established through the ROD must meet the MTCA remedy selection requirements of WAC
173-340-360(2) (threshold requirements) and (3) (requirement to utilize permanent solutions
to the maximum extent practicable; requirement to provide for a reasonable restoration time
frame; requirement to consider concerns raised during public comment.) WAC 173-340-
360(13). The threshold requirements for remedy selection are that the remedy shall protect
human health and the environment, comply with cleanup standards, comply with applicable
state and federal laws, and provide for compliance monitoring. Ecology has determined that
the selected remedy, as described in the ROD, satisfies those threshold requirements.

With respect to MTCA’s preference for permanent solutions, Ecology has determined that the
following remedies for individual components, taken together, are permanent to the maximum
extent practicable in that they prevent or minimize the migration of hazardous substances into
the environment and provide for a net reduction in the amount of hazardous substances
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released from the source area. First, with respect to the Midway Landfill refuse itself,
Ecology has determined that the isolation and containment remedy of the 1990 consent decree
and this ROD is the preferred available cleanup technology. See WAC 173-340-360(9)(c)
(describing Ecology’s expectations of sites with large volumes of materials with relatively
low levels of hazardous substances where treatment is impracticable.) With respectsto landfill
gas generated by the refuse, Ecology has determined that the treatment of such gas, as-
specified under the 1990 consent decree and this ROD, constitutes “destruction or
detoxification” which is the highest preference cleanup technology under MTCA. With
respect to groundwater contaminated by landfill leachate, Ecology has determined that the
incremental benefit to be realized from implementing additional remedial engineering
measures (e.g. treatment) is substantially and disproportionately outweighed by the cost of
such measures. This determination is based upon the facts that: 1) the actions taken by the
City of Seattle since 1985 have eliminated or greatly reduced the contaminants leaving the
landfill; 2) the levels of contamination that remain in the groundwater are low and trending
towards compliance with cleanup standards; and 3) the groundwater does not have any current
human or environmental receptors. Therefore, Ecology has determined that institutional
controls and monitoring, as required under this ROD, constitute an appropriate remedy for
groundwater until cleanup levels are achieved.

With respect to a reasonable restoration time frame, EPA and Ecology agree that the remedial
actions implemented have created conditions under which groundwater will achieve
compliance with the cleanup standards over time. Based on the results of the groundwater
monitoring to date, it is apparent that groundwater down gradient of the landfill is very near
compliance with the cleanup standards. Ecology concludes that based on present trends, it is
likely that groundwater down gradient of the landfill will reach compliance with cleanup
standards in approximately five years. Based upon the facts that institutional controls aimed
at preventing the use of contaminated groundwater as a drinking water source are a -
component of this ROD, that the contaminant levels are already low; and that a documented
trend towards compliance exists. Ecology has concluded that this constitutes a reasonable
restoration time frame.

Finally, Ecology has determined that the ROD has considered concerns raised during public
comment. (See ROD Section 13 and EPA Responsiveness Summary.)

11.2.  Detailed Description of the Selected Remedy

The selected remedy consists of:
1. Monitoring to : .
a) ensure the remedial systems are working as designed,
b) ensure progress is being made towards meeting the groundwater cleanup standards,
¢) ensure adequate containment is maintained when and if major changes are approved
by Ecology in the operation of the site, such as turning off or scaling down the gas collection
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system, and
d) demonstrate that the cleanup levels have been achieved.

The monitoring will be done by the City of Seattle, while Ecology will continﬁe to be the lead
cleanup regulatory agency at the site. The details of the monitoring requirements have been
set out by the City of Seattle in an Ecology-approved compliance monitoring plan.

Monitoring, including installation of new monitoring wells, are among the activities EPA
expects at sites even after EPA determines that construction has been “completed” at a site.
Through the procedures outlined in the agreements between Ecology and the City of Seattle,
Ecology may require the City of Seattle to install and monitor new monitoring wells if
needed. K

If necessary, the monitoring program may also address the issue of the source of turbidity in
North McSorley Creek raised by the City of Des Moines in their comment letter on the
proposed plan. The City of Des Moines requested that the City of Seattle continue to monitor
the S. 250th Street outfall for turbidity during storm events (on a periodic basis) and provide
the results to the City of Des Moines Engineering Department.

2. Continuing to operate and maintain all remedial elements required in the 1990 consent
decree. Ecology will continue to oversee the City’s operation and maintenance activities.
Operational changes can be approved by Ecology when such changes ensure that the site and
remedy will remain protective. The Seattle King County Public Health Department should
be given the opportunity to review requested operational changes.

3. Implementing institutional controls. Institutional controls are legal or administrative
actions that help ensure the long-term protectiveness of the remedy. At this site, the selected
remedy consists of three types of institutional controls.. Variations of the first two types of
institutional controls are already required in the 1990 consent decree.

First, the City of Seattle will place a notice in the records of real property kept by the
King County auditor, alerting any future purchaser of the landfill property, in perpetuity, that
this property had been used as a landfill and was on EPA’s National Priorities List, and that
future use of the property is restricted. The use restriction shall comply with the post-closure
use restrictions under the State of Washington’s Criteria for Municipal Solid Waste Landfills
(WAC 173-351-500(1)(I) and (2)(c)(iii). The City has not yet placed any legal notice in the
County’s records even though a form of this notice was required by the 1990 consent decree.
EPA understands that this is a subject that will be addressed through an amendment to the
1990 consent decree. EPA expects the City to place this notice on the deed within six months
of the date of effective date of the consent decree amendment, unless the City has negotiated
an alternative enforceable schedule with Ecology.

Second, the City needs to ensure continued operation and maintenance of the
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containment and monitoring systems if any portion of the property is sold, leased, transferred
or otherwise conveyed.. This requirement is an element of the 1990 consent decree.

Third, notices are needed so that no water supply wells are constructed and used in
areas with groundwater contamination emanating from the landfill. These notices shall
include at a minimum the following:

- The City will annually notify the Seattle-King County Department of
Public Health, Ecology, the local water districts (currently, the Kent and Highline Water
Districts) and locally active well drillers in writing of groundwater conditions in the affected
areas downgradient of the landfill. This notice will include a map showing the location of the
affected areas and indicate which aquifers are affected and their elevations. This information
shall be updated annually and can be part of an annual groundwater monitoring report.
Locally active well drillers are all well drillers that have drilled wells within King County in
the year prior to the notice. Ecology will provide the list of locally active well drillers to the
City. This requirement for annual notices can be removed or modified by Ecology after
groundwater cleanup standards have been met in the groundwater monitoring wells
downgradient from the landfill. .

- The City of Seaitle will also annually notify owner of Well #37 (See
figure 6-1) in writing of groundwater conditions in the area of the well. Alternatively, the
City of Seattle can provide to Ecology adequate assurances that this well has been properly
abandoned.

As an additional protection, state regulations forbid any private drinking water wells within
1,000 feet of a municipal landfill or 100 feet from all other sources or potential sources of
contamination (WAC 173-160-171). State regulations (WAC 173-160-151) also requires a
property owner, agent of that owner, or a water well operator to notify Ecology of their intent
to begin well construction prior to beginning work. This notification can provide notice to
Ecology if anyone plans to build a new water well too near Midway Landfill.

Ecology will continue to be the lead regulatory agency overseeing the performance of the
selected remedial action by the City of Seattle. However, if necessary, EPA could use its
statutory authority to ensure that actions selected by this ROD are implemented.

The groundwater cleanup standards for the current contaminants of concern can be found in
Table 8-1. If other contaminants resulting from releases from the landfill are found in any
down gradient monitoring well, cleanup levels, if necessary, will be established for these
additional contaminants using the federal drinking water standards and MTCA.

The point of compliance for the groundwater will be at the edge of the landfill waste as
specified in a Compliance Monitoring Plan to be approved by Ecology. Under MTCA, this
location is considered a “conditional point of compliance.” All groundwater downgradient of
this point of compliance will need to meet these cleanup levels for contaminants resulting
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from releases from the landfill before the Midway Landfill is removed from the Superfund
National Priorities List.

One of the City of Seattle’s concerns is that contaminated groundwater is coming into the
landfill from up gradient sources, and that this in-coming contaminated groundwater will
never allow the groundwater leaving the landfill to meet the groundwater cleanup standards.
Because of the major improvements in downgradient water quality in the last ten years, EPA
believes it is possible that the groundwater leaving the landfill will eventually meet the
groundwater cleanup standards.. However, if in the future the City wants to demonstrate that it
is technically impracticable for them to meet the cleanup standards at every downgradient
well because of the up gradient sources, EPA and Ecology will work together with the City to
determine what information is needed to support such a demonstration.

Because the selected remedy will result in hazardous substances remaining on-site above-
levels that allow for unlimited use and unrestricted exposure, a statutory review will be
conducted under CERCLA within five years of this Record of Decision to ensure that the
remedy continues to be protective of human health and the environment. Because Ecology is
~ expected to continue to be the lead regulatory agency for this cleanup, EPA would expect
Ecology to perform the five year review at this site.

The City of Seattle estimates that the closure costs of Midway Landfill amounted to about
$56.5 million as of 1995. This does not include the ancillary costs associated with the landfill
such as the “Good Neighbor Policy” (See Section 3.) In recent years, the budgeted and actual
operation and maintenance costs have ranged from $432,000 to $535,600 annually. This
amount includes monitoring costs.

11.3 Expected Outcomnies of the Selected Remedy

This section presents the expected outcomes of the selected remedy in terms of resulting land
and groundwater uses. ‘

All future land use at the landfill must be designed and implemented in a manner that will
maintain the integrity of the remedy required under the 1990 consent decree. A number of
future land uses have been suggested by Midway Citizens Advisory Committee, working with
the Cities of Kent and Seattle in 1992. While this selected remedy clarifies the legal notices
that need to be in place to ensure the long-term effectiveness of the containment systems, the
selected remedy does not place any additional limits on future land use at the Midway
Landfill site and does not change the feasibility of the possible future uses suggested by the
Advisory Committee.

Groundwater use directly under the landfill will always be restricted. Once the groundwater
downgradient from the landfill meets the cleanup standards established in this ROD, nothing
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in this selected remedy would forbid use of this groundwater for drinking water. The cleanup
levels selected in this ROD are either equal to or more stringent than the federal MCLs.
However, state and local regulations place other limits on the use of the groundwater. For
example, state regulations forbid any new private drinking water wells within 1000 feet of a
municipal landfill.

12.  Statutory Determinations
12.1 Protection of Human Health and the Environment

The selected remedy will protect human health and the environment by a combination of:
engineering and institutional controls. The engineering controls that have been constructed at
Midway Landfill by the City of Seattle have been effective in containing gas migration and
leachate release from the landfill. This effectiveness is demonstrated by the City’s gas
monitoring results and by the decreasing water levels in and below the landfill and the

~ decreasing concentration of hazardous substances in the groundwater downgradient from the
" landfill. The selected remedy will ensure long-term protectiveness by requiring that the
containment systems remain effective, that monitoring will continue and be adjusted as
necessary; and by clarifying and improving the institutional controls associated with the site
and the remedy to ensure that no one will be exposed to the contents of the landfill nor to
contaminated groundwater. Implementation of the selected remedy will not pose
unacceptable short-term risks or cross-media impacts.

12.2 Compliance with Applicable, or Relevant and Appropriate Requirements

The selected remedy for Midway Landfill will comply with all federal and state AR ARs. The
chemical-, action-, and location-specific ARARSs are as follows:

The Washington Model Toxics Control Act (MTCA) Cleanup Regulations (Chapter 173-340
WAC) are applicable. In particular, MTCA is applicable to the determination of the order of
preference of cleanup technologies (WAC 173-340-360(4)), to require the provision of a
reasonable restoration time frame (WAC 173-340-360(6)), the establishment of groundwater
cleanup levels (WAC 173-340-720(3)), selection of the point of compliance (WAC 173-340-
720(6)), the determination of attainment of the groundwater cleanup level when the practical
quantitation limit is greater than the cleanup level (WAC 173-340-707), and the format of the
institutional controls (WAC 173-340-440.)

Certain landfill closure and post-closure requirements in the Washington Criteria for
Municipal Solid Waste Landfills (Chapter 173-351 WAC) and in the Washington Minimum
Functional Standards for Solid Waste Handling (Chapter 173-304 WAC) are relevant and
appropriate. Specifically, the notation on the deed requirement in WAC 173-351-500 (1)(I)
and the minimum functional standard for explosive landfill gas in WAC 173-304-460(2)(b)
are relevant and appropriate.
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The primary federal drinking water standards (40 CFR 141), known as the MCLs, established
under the Safe Drinking Water Act, are relevant and appropriate to the establishment of the
groundwater cleanup standards downgradient of the landfill.

12.3 Cost-EffectiVeness

The costs of the selected remedy are proportional to its overall effectiveness. The costs of this
remedy are similar to the costs of the no action alternative, but provide better long term
protectiveness.

12.4 Utilize Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedy utilizes permanent solutions to the maximum extent practical. EPA’s
presumptive remedy for municipal landfills is containment. Ten years of monitoring data
show that the containment remedy has been successful in reducing the risks and exposures
from the site. The selected remedy helps ensure that the containment remedy will continue to
be protective. :

12.5. Preference for Treatment as a Principal Element

The selected remedy at Midway Landfill satisfies the statutory preference for treatment as a
principal element of the remedy. Extracted landfill gas is flared as part of the existing landfiil
gas collection system. During the RI, numerous hazardous substances were found in the
extracted landfill gas including vinyl chloride, xylenes, toluene, benzene and other solvents.

12.6  Five year reviews

Because this remedy will result in hazardous substances remaining above levels that allow for
unlimited use and unrestricted exposure, a statutory review will be conducted within five
years of this Record of Decision to ensure that the remedy continues to be protective of

human health and the environment.

13. Documentation of Significant Changes from the Preferred Alternative in the
Proposed Plan

There are no significant changes between the preferred alternative described in the proposed
plan and the remedy selected in this ROD

The following minor changes have been made from the preferred alternative in the proposed
plan:
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- An additional RAO has been added to clarify that returning groundwater downgradient of
the landfill to drinking water and state cleanup standards is a goal of this remedial action.

- The ROD clarifies that details of the landfill monitoring program have been established by
Ecology and the City of Seattle in a compliance monitoring plan. The proposed plan implied
that Ecology would establish the details unilaterally.

- The selected remedy includes a minor changes to the institutional control requirements for
notification of well drillers. The notice will be provided to well drillers that have been
recently active in King County. Ecology will prov1de the list of locally active well drillers to
the City of Seattle.

- The ROD does not contain the statement that Ecology determines when the site meets
cleanup levels. The City can contact both Ecology and EPA, when the City believes the site
has met all of the requirements of this ROD and thus could be considered for deletion from
the NPL.

- The remedy selected in this ROD has an added requirement that the City annually notify the
owner of one off-property well, unless the City provides Ecology adequate assurances that
this well has been properly abandoned. '

These changes are a logical outgrowth of the 1nforma11on presented in the proposed plan and
in the administrative record.
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Table 5-1

Southern Gravel Aquifer, Downgradient Well
Monitoring Well 14B

Report Sampling Date | Chloride Manganese 1,2 Di- Vinyl

Number (mg/L) (mg/L) chloroethane | Chloride
(ug/L) (ug/L)

RI Average 219 4.8 50 4

1 February 1990 2807 3.9 27 10U

2 May 1990 175 3.6 1U 1U

3 August 1991 180 5 25 1U

4 January' 1991 180 4 31 3

5 April 1991 190 3.6 20 2

6 July 1991 170 4 20 4

7 October 1991 212 2.8 29 3

8 March 1992 | 22 3.5 19 1U

9 June 1992 146 3.9 19 4

10 September 1992 | 201 3.7 16 1U

11 December 1992 | 153 3.86 13 2.6

12 April 1993 162 3.49 2.3 1U

13 June 1993 159 3.38 12 3.1

14 September 1993 | 168 3.45 10 33

15 December 1993 | 127 3.49 8.8 34

16 March 1994 165 344

17 May 1994 154 3.19 6 1

18 September 1994 | 140 3.88

19 December 1994 | 160 3.06 67 1U

20 March 1995 190 33




21 May 1995 140 3.26 20 2.2

22 | September 1995 | 180 3.22

23 December 1995 170 3.14 9.2 2.7

24 March 1996 150 3.19

25 May 1996 180 3.07 6.6 2.5

26 September 1996 | 170 2.96

27 December 1996 | 130 2.8 2.7 2.3

28 March 1997 140 2.58

29 May 1997 120 2.73 11 2U
30 September 1997 | 97 2.57

31 December 1997 | 85 2.23 1.3 2.2

32 March 1998 71 1.86

33 May 1998 51 1.91 1U 2U
34 November 1998 | 29 1.59 10U 20U
35 April 1999 27 1.48 1U 1U
36 October 1999 37 1.49 1U 1U

U = Indicates compound was not detected above the specified reporting limit.

J = Indicates that concentration is an estimate because all QC criteria were not met.




Table 5-2

Southern Gravel Aquifer, Downgradient Well
Monitoring Well 23 B

Report Sampling Date Chloride Manganese 1,2 Di- Vinyl

Number (mg/L) (mg/L) chloroethane | Chloride
(ug/L) (ug/L)

RI Average- 68 0.28 13 5

1 | February 1990 | 1407 0.37 11 11U

2 May 1990 50 0.32 14 1U

3 August 1991 61 0.48 10 10

4 January 1991 60 0.41 12 E

5 April 1991 58 0.34 10 4

6 July 1991 50 0.38 13 8

7 October 1991 61 0.35 11 7

8 March 1992 54 0.39 9 6

9 June 1992 51 0.39 12 7

10 September 1992 | 57.1 0.37 10 10

11 December 1992 | 43.4 0.403 9.4 5.3

12 April 1993 459 0.376 11 5.4

13 June 1993 47.1 0372 8.9 5.6

14 September 1993 | 46.8 0.372 9.1 39

15 December 1993 | 44.5 0.361 9.3 4.9

16 March 1994 46.4 0.388

17 May 1994 44.2 0.379 7 5

18 September 1994 | 43 0.434

19 December 1994 | 42 0.35 8.7 10




30 March 1995 3] T0343
21 May 1995 39 0.323 8.1 32
22 September 1995 | 39 0.309
23 December 1995 | 40 0.311 7.1 3.5
24 March 1996 40 0.32
25 May 1996 39 0.302 8.5 3
126 September 1996 | 40 0317
a7 December 1996 | 38 0.304 6.8 27
28 March 1997 38 0.287
29 May 1997 38 0.284 7.7 2.4
30 September 1997 | 36 0312 |
31 December 1997 | 35 0.278 9.7 4
32 March 1998 36 0.281
33 May 1998 36 0.205 7 2.4
34 November 1998 | 36 0.275 6.6 2
35 April 1999 25 0.259 7.1 12
36 October 1999 28 0.258 7.5 2

U = Indicates compound was not detected above the specified reporting limit.
J =Indicates that concentration is an estimate because all QC criteria were not met.




Water Quality in the Sand Aquifer
Up Gradient Monitoring Wells

MW 17-B
1,1-dichloroethane
1,1-dichloroethene
1,2-dichloroethane

MW 21-A
1,1-dichloroethane
1,1-dichloroethene
tetrachloroethene
trichloroethene

Recent concentrations
90 to 160 ug/L

4.8 to 8.2 ug/L

8to 12 ug/L..

11 to 14 ug/L
1.6 to 2.6 ug/LL
24 to 35 ug/L
2.4 to 3.1 ug/L

MCL
800 ug/L*
7 ug/L
Sug/L.

800 ug/L*
7 ug/L
5ug/L
5ug/L

* 1,1-dichloroethane has no MCL. 800 ug/L is the MTCA Method B cleanup level in the 2/96

CLARC II table.




APPENDIX A
RESPONSIVENESS SUMMARY

MIDWAY LANDFILL

The responsiveness summary addresses public comments on the proposed plan for the
remedial action under CERCLA for Midway Landfill NPL site in Kent, Washington. EPA’s
proposed plan was issued in May 2000 and the original public comment period ran from May
18 to June 16, 2000. The City of Seattle asked for an extension of the comment period on
June 15, and the end of the public comment period was extended 30 days until.July 17, 2000.

EPA’s notices and fact sheets offered to hold a public meeting if sufficient interest was
expressed by May 31, 2000. Only four requests were received and thus a public meeting was

not held.

Written comments

Four written comment letters were received.

Comment: I received your fact sheet about the Midway Landfill in Kent Washington and I'm
writing this letter to recommend that EPA implement their Limited Action Plan. Monitoring
wells 23B and 29B are in a neighborhood and a church parking lot and should be monitored
until signs of contamination no longer exist. ’

Response: Thank you for your comment and your support of EPA’s preferred alternative.

Comment: The City of Des Moines has just completed a 5 year stream water quality
monitoring program, which included the monitoring of McSorley Creek, the receiving stream
of the runoff from Midway Landfill. The monitoring of the drainage outfall showed elevated
levels of turbidity above water quality standards for a Class AA stream. McSorley Creek is a
salmon-bearing stream containing coho and chum salmon, steelhead and cutthroat trout.

Although not conclusive, mainly because the treatment ponds on the Landfill also receive .
runoff from nearby Pacific Highway South, the turbidity may be the result of runoff from the
Landfill clay cap. In order to fully remedy the situation, the City of Des Moines believes that
the City of Seattle and the City of Kent, the owner of the Pacific Highway right-of-way in this
area, need to jointly prepare a storm water pollution control plan for controlling the turbidity
coming from this outfall. The City would like to have the opportunity to review such a plan.

The City of Des Moines also requests that, as part of EPA’s monitoring proposal, Seattle
continue to monitor the outfall for turbidity during storm events (on a periodic basis) and




provide the results of the tests to the City of Des Moines Engineering Department.

Response: EPA forwarded a copy of the City of Des Moines’s letter to the City of Seattle
and to Ecology. In response, the City of Seattle has begun discussions with both the City of
Des Moines and the City of Kent to address the turbidity issue. The City of Seattle has sent
the City of Des Moines all of the 1999 storm water detention pond monitoring data. This
data, as well as the earlier years of data, appear to indicate that the main source of turbidity is
the pond inflow from Pacific Highway South. Also, the City of Kent has now started to
identify the City of Kent’s options regarding requiring the private property owners to improve
the quality of water discharged from their site.

EPA’s description of the selected remedy (Section 11.2) acknowledges your request for
additional monitoring. Details of the monitoring program will be established by Ecology and
the City under their existing agreements, or, if necessary, unilaterally by Ecology using state
regulatory authority.

Comment: Public Health-Seattle & King County supports EPA’s limited action alternative.
Outstanding groundwater issues in proximity to the landfill need to be addressed in order to
protect both the environment and the public health of the impacted community.

~ Response: Thank you for your comment and your support of EPA’s preferred alternative.

Comment: The City of Seattle supports the “limited action remedy” alternative proposed in
the plan for the ROD. ' ‘

Response: Thank you for your support of the limited action alternative.

Comment: The City has reached a tentative agreement with the Washington Department of
Ecology (“Ecology™) concerning this issue: Ecology will adopt the EPA ROD in its entirety,
and the existing Consent Decree (“CD”) between Ecology and the City will be formally
amended to reflect EPA’s limited action remedy. Thus, Ecology will not issue a Cleanup
Action Plan (“CAP”) for the Midway Landfill, since the ROD will serve that same purpose.

The City is pleased to announce this approach with Ecology because it will save both the City
and Ecology the staff and budget resources necessary to issue and implement a separate CAP.

Response: When EPA was writing the proposed plan, Ecology had tentatively decided that
Ecology would prepare a Cleanup Action Plan under MTCA. In accordance with EPA’s
understanding of Ecology’s current position, the ROD has been changed to reflect the fact that
after this ROD is completed, Ecology will use this EPA ROD, as allowed under MTCA. EPA
“has worked with Ecology to incorporate language into this ROD to reflect the necessary




MTCA requirements.

Comment: Proposed Plan page 1 — delete “Additional groundwater wells may need to be
installed.” The City has been monitoring groundwater through an existing network described
in the CMP. It is the City’s understanding that Ecology will review and approve the CMP,
which sets forth the well network and monitoring schedule, as previously submitted. There is
neither a pending requirement nor a technical justification for additional wells beyond the
network in the submitted CMP.

Response: The details of the monitoring requirements have been set out by the City of
Seattle in a compliance monitoring plan recently approved by Ecology. Through the
procedures outlined in the agreements between Ecology and the City of Seattle, Ecology may
require the City of Seattle to install and monitor new monitoring wells if needed.

Comment: Proposed Plan, page 2 — the last paragraph needs to be re-written to reflect that
Ecology will adopt the ROD and will not issue a CAP.

Response: Please see EPA’s response to the City’s second comment, above.

Comment: Proposed plan, page 5 — add the word “final” to the first paragraph. The edited
sentence will read: “This legal agreement set {orth Ecology’s determination that certain final
remedial actions....” This edit reflects the wording of the existing CD that the remedial
actions performed under the CD were final actions and not interim actions.

Response: The referenced sentence from the proposed plan has not been repeated in the ROD.
A sentence that begins with the same phrase can be found in Section 2.1, but concludes with
Ecology’s determination that undertaking certain remedial actions would provide immediate
protection to public health and the environment. This determination can be found in
Paragraph 6, Page 9 of the 1990 Consent Decree.

Comment: Proposed plan, page 5 — re-write the paragraph above “Site Characteristics” to
state that Ecology will amend the CD and adopt the ROD in its entirety, including the limited
action remedy, which addresses long-term monitoring through the CMP.

Response: As a result of discussions and reviews between the time of the proposed plan and
EPA’s completion of the ROD, Ecology has decided to utilize the ROD as a Cleanup Action
Plan pursuant to MTCA, and to approve the CMP. The ROD reflects these recent Ecology
decisions. |

Comment: Proposed plan, page 7 — third full paragraph from the top of the page. Delete

“most likely” from the first sentence. Based on the voluminous technical data, groundwater
contamination in the Sand Aquifer to the north, northwest and west of the landfill does not
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come from the landfill. The present sentence is inaccurate.

Response: The phrase has been removed from the Summary of Landfill Conditions in Section
5.1.

Comment: Proposed plan, page 9 — Table 1. Proposed Groundwater Cleanup Standards.
These proposed standards are acceptable to the City, with the exception of vinyl chloride. It is
the City’s understanding that Ecology will agree to use the practical quantification limit
(PQL) for vinyl chloride as allowed by previously published Ecology directive.

Response: The concentration for determining compliance with the vinyl chloride cleanup
level is 0.2 ug/L and has not changed from the proposed plan. This concentration reflects
Ecology’s consideration of the PQL issues for vinyl chloride, consistent with WAC 173-340-
707 and the Department of Ecology’s Implementation Memo No. 3, November 24, 1993.

Comment: Proposed plan, page 10 — the full paragraph under “#1 Monitor to.” Delete this
first sentence: “The monitoring will be done....” and insert a sentence that states that
monitoring will be done pursuant to the CMP approved by Ecology.

Response: This sentence has been modified. The selected rémedy reflects the City of Seattle
and Ecology recent agreement on the details of the monitoring plan.

Comment: Proposed plan, page 11 — this sentence describing the third type of institutional
control needs to be edited: The reference to notifying “local licensed well drillers” should be
deleted because Ecology has dropped this requirement. Further, the City proposes satisfying
the notification requirement to the health department and nearby water districts by sending
them the annual groundwater monitoring reports. This paragraph should state this as well.

Response: Ecology has not dropped the requirement that local licensed well drillers be
notified. However, this element of the selected remedy has been changed in two ways. First,
the notice requirement has been re-focused to limit the notice to those licensed well drillers
who have drilled wells in King County in the year just prior to the notice. This change
reflects the competitive state-wide nature of the well drilling business while not requiring
notices to drillers that may no longer be active. Second, Ecology will provide the list of
names and addresses to the City of Seattle. Ecology’s Office of Water Resources maintains a
database that can provide this information.

The selected remedy allows the City to satisfy the notification requirements through
distribution of the annual groundwater monitoring report, as long as the report contains the

required information.

Comment: Proposed plan, page 12 — “State Acceptance” This sentence should be edited to




reflect that Ecology intends to accept the limited action remedy and adopt the ROD in its
entirety.

Response: The ROD now says that Ecology concurs with the selected remedy and that
Ecology has decided to utilize the ROD as a Cleanup Action Plan pursuant to WAC 173-340-
360(13).

Comment: Proposed plan, page 13 — delete the last two sentences of the last paragraph, which
begin: “For example, Ecology believes it may be necessary to identify....” As discussed
above, it is the City’s understanding that Ecology will approve the previously submitted CMP.

This CMP sets out the scope of the City’s groundwater monitoring obligation under the CD-.
and amended CD.-<The CMP does not address groundwater entering the landfill from off—sne
 sources located on the north and northwest of the landfill. :

Response: The two sentences have been deleted from the description of the selected remedy.
The intent of the sentences was to provide an example of the type of information that may be
necessary if the City of Seattle wishes to demonstrate it is technically impracticable tc meet
the cleanup standards at every down gradient well because of the up gradient sources. If'in
the future the city would want to make a demonstration that it is technically impracticable to
meet the cleanup standards, it is possible that EPA and Ecology would require monitoring that
is not part of a monitoring plan already approved by Ecology. As stated in the ROD, in this
situation, EPA and Ecology would work together with the City of Seattle to determine what
information would be needed to support such a demonstration.
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1. INTRODUCTION
1.1 USE OF THE MANUAL

This manual provides specific information for the operation of the Midway Landfill Closure
Facilities and serves as a guide for attaining the most efficient and economical operation and
maintenance of these facilities. It also serves as a base document for operator training and as
a reference source for additional information.

This manual should be used as a working reference book. When information is needed, it can
be found by looking in the Table of Contents at the front of this manual. It is very important
to note all future plan modifications in this manual. The facilities operator should add pages or
sections to the manual as operating and maintenance procedures are refined and as new
information is learned.

The use of figures in this manual will be very helpful in understanding operation procedures.
To effectively understand and use these figures, the reader should be familiar with the Valve and
Well Labeling System and Indices. '

1.2 MANAGEMENT AND OPERATOR RESPONSIBILITIES
1.2.1 Management Responsibilities

The management’s responsibility is to insure that facilities constructed for closure of the Midway
Landfill are operated in accordance with established regulatory requirements. The general
purposes of the landfill closure are:

. To protect groundwater quality by minimizing surface water infiltration into the
landfill,

. To protect public health by controlling the migration and discharge of landfill
gases from the landfill site,

. To create a land use compatible with surrounding uses and an aesthetically
pleasing appearance.

It is the responsibility of the management to provide adequate financing for both operation and
maintenance of the facilities. The management should also employ competent operating staff
and insure that they receive proper training and an opportunity to keep abreast of current
operational techniques, environmental policies, and regulatory requirements. The management
should provide the operating staff with necessary direction and leadership.
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Specifically, management responsibilities include:

Maintain efficient operation and maintenance of the facilities.
Maintain adequate landfill closure, operation and maintenance records.

Establish staff requirements, prepare job descriptions, develop organization charts
and assign personnel.

Provide operational personnel with sufficient funds to properly operate and
maintain the facilities.

Provide good working conditions, safety equipment and proper tools for the
operational personnel.

Establish a harmonious relationship with operational personnel.

1.2.2 Landfill Operator Responsibilities

All aspects of the operation and maintenance of the landfill closure facilities are the
responsibility of the operator. In order for the facilities to function effectively and efficiently,
the operator must be concerned with a rigorous maintenance program, a program for good
recordkeeping, financial management and public relations concerning the landfill.

The following are the major responsibilities of each operator:

Midway Landfill
O&M Manual

Know all proper operation procedures as outlined in this manual.

Comply with all appropriate permits and regulatory requirements regarding the
Landfill Closure.

Be familiar with federal and state reqﬁirements and the forms that must be
completed and submitted on the operation of the landfill closure facilities.

Maintain neat and accurate operation and maintenance records.
Keep the management advised of potential problems of a serious nature.

Assist management in preparing an adequate budget for the operation and
maintenance of the facilities.

Know the capabilities and limitations of the facilities and how to best operate the
facilities as conditions change.

21-1550-15
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1.3 DESCRIPTION OF FACILITIES
1.3.1 Site Background

The City of Seattle Engineering Department, Solid Waste Utility, leased the 60-acre MidWay
Landfill site from Midway Sand & Gravel, Inc. and operated it as a landfill from 1966 to 1983.
The site is currently owned by the City of Seattle.

The Midway Landfill is in South King County in the City of Kent, directly east of the City of
Des Moines. Puget Sound is slightly more than a mile to the west. Residential areas surround
the site, with the exception of a commercial strip along Highway 99 to the west. Two
elementary schools and a community college are within 1 mile of the site. Interstate 5 (I-5)
borders the site on the east. Approximately 1 mile east of I-5 is the Green River, which
meanders north, becomes the Duwamish River, and enters Puget Sound (see Figure 1-1).

From 1945 to 1966, the site was operated as a gravel pit. The pit originally was adjacent to a
peat bog lake, Lake Meade, located northeast of the center of the present landfill. As the pit
was mined, water was drawn from the lake to wash silt and clay from the gravel and sand, then
the water was returned to the lake. Silt and clay built up on the lake bottom. Near the end of
the operation of the gravel mine the barrier between the lake and the gravel pit was broken,
allowing the silty lake water to flow into the gravel pit. As a result, a clay/silt layer underlies
much, but not all, of the landfill.

In January 1966, the City of Seattle leased the site and began using it as a landfill for
nonputrescible waste. Nonputrescible waste includes organic material that decomposes more
slowly, such as demolition debris and wood wastes. The landfill received demolition debris
from commercial haulers and wood wastes and yard trimmings from the City’s transfer stations.
Records beginning in 1980 indicate that some low levels of industrial wastes also were deposited
after passing a state-mandated screening and approval program administered by the Seattle-King
County Health Department. Information included in the United States Environmental Protection
Agency’s (EPA) Emergency and Remedial Response Information System (ERRIS) files indicates
that the landfill may have received industrial liquid and sludge wastes before 1980. The landfill
was closed in October 1983.

During the course of operations at the landfill, an estimated 3 million cubic yards of solid waste
were deposited. This waste covers approximately 40 acres and is up to about 130 feet deep in
places. Solid waste gradually filled in first the northern, then the southern, part of the site. The
east side of the landfill rises above the adjacent property; the landfill surface slopes downward
to the northwest corner. The entire site was covered with a variable layer of soil when
operations ceased.
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1.3.2  Closure Improvements

The facilities and improvements constructed as part of the Midway Landfill Closure can be
separated into ten components or systems:

. On-site Drainage and Detention Pond
. Stormwater Pipeline System

. Dewatering Pump Station

. I-5 Pump Station

. Landfill Final Cover System

Performance Monitoring System
Landfill Site Improvements
Landfill Well Field

Flare Facility

Utilities and Support System

Brief descriptions of these components, their purpose, and their use follow. More thorough
discussions of each system can be found in the referenced chapters of this manual.

1.3.3  On-Site Drainage and Detention Pond

Surface water runoff from the landfill site is collected by a network of drainage ditches and
structures located along the landfill cover system (Figure 1-2). The ditches route the collected
runoff to a detention pond located at the northern end of the site. The detention pond has been
constructed with a flexible membrane liner system that prevents stormwater from infiltrating into
the adjoining landfill. The liner system consists of 60 millimeter high density polyethylene
(HDPE) sheeting, drainage net, and filter fabric. The detention pond outlet control structure
regulates the quantity of stormwater discharged from the pond thereby minimizing impacts to
downstream receiving waters and complying with regulatory discharge requirements. See
Chapter 8 for a detailed description of the surface water drainage and detention pond.

1.3.4 Stormwater Pipeline System

Several stormwater pipeline systems are used to collect and convey the surface water collected
from off-site sources to the on-site detention pond, and to discharge stormwater from the site
(Figure 1-3). The collection pipelines convey runoff water collected along Highway 99 west of
the landfill site, and the Linda Heights Park area located east of I-5. The discharge pipeline
conveys released stormwater from the detention pond to a discharge outlet structure located west
of the landfill site at the north fork of McSorley Creek. See Chapter 8 for a detailed description
of the stormwater pipeline systems.
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1.3.5 Dewatering Pump Station

A dewatering pump station has been installed along the northern edge of the detention pond.
The purpose of this pump station is to collect and discharge groundwater which has been
removed by a gravity extraction system from beneath the detention pond’s liner system (see
Figure 1-1). The pump station consists of duel submersible pumps which operate as the water
level within the pump station wet well increases. Water discharged by the pumps passes through
a flow monitoring station where flow quantities are recorded prior to being discharged into the
Midway Sewer District sewer system. See Chapter 9 for a detailed description of the dewatering
pump station.

1.3.6 L5 Pump Station

Surface water from the Linda Heights area located east of I-5 is collected in a natural low lying
area located between Linda Heights Park and the freeway. The I-5 pump station located
adjacent to this basin pumps stormwater to a pipeline system, where it is conveyed and
discharged into the landfill detention pond. The I-5 pump station consists of four pumps that
operate as flows within the pump station wet well increase. See Chapter 10 for a detailed
description of this pump station.

1.3.7 Landfill Final Cover System

The landfill site is covered by a final cover system. The final cover consists of a combination
of natural and synthetic membrane liner materials which serve to restrict the infiltration of
surface runoff water through the landfill surface, reducing the potential for leachate generation.
Rather than infiltrating the landfill surface, surface water flows overland and is collected by the
on-site drainage improvements which remove it from the landfill site. Any surface water which
may infiltrate the upper zones of the cover system is later collected within a series of subsurface
collection pipelines and is subsequently discharged into the drainage system. See Chapter 12
for a detailed description of the landfill final cover system.

1.3.8 Performance Monitoring System

To monitor the performance of the landfill closure improvements monitoring systems have been
established on and adjacent to the landfill. Gas probes have been installed to detect the presence
of landfill gas beyond the boundaries of the landfill site and to monitor the performance of the
88 gas extraction wells that comprise the Midway Landfill well field operations. Groundwater
monitoring wells have been installed to detect presence of any groundwater contamination caused

by leachate from buried refuse. See Chapter 13 for a detailed description of the performance
monitoring system.

Midway Landfill 21-1550-15
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1.3.9 Landfill Site Improvements

Landfill site improvements have been constructed in conjunction with the landfill closure. These
site improvements include access roads, security gates and fences, as well as landscaping. Site
improvements provide functional access to the site while aesthetically improving its appearance.
See Chapter 12 for more details on landfill site improvements.

1.3.10 Landfill Well Field

The Midway Landfill well field consists of 88 gas extraction wells used to remove landfill gas
from the site (Figure 1-4). Fifty-six of these wells penetrate the buried refuse within the landfill
while 31 wells are installed in native soils surrounding the landfill perimeter. Each well is
connected to a vacuum manifold located along the site perimeter. The vacuum manifold collects
and conveys the landfill gas under negative pressure to the motor blower/flare facility, where
the landfill gases are combusted. See Chapter 14 for a detailed description of the landfill well
field.

1.3.11 Motor Blower/Flare Facility

A permanent motor blower/flare facility has been installed in the northwest corner of the landfill
site (see Figure 1-4). This facility generates the vacuum (negative) pressure needed to extract
landfill gas from the well field. Gas is sent through the motor blower/flare facility where the
condensate is removed. Next, the gas is passed through flares that combusts the gas and release
emissions into the atmosphere. Combustion temperatures and emission quality are closely
monitored during this process to assure compliance with regulatory requirements. See Chapter
15 for a complete description of the facility.

1.3.12 Utilities and Support Systems

Closure improvements and equipment facilities are supported by utilities and other support
systems located adjacent to the landfill site and in off-site facilities. Electrical power service
operates the pump stations and the motor blower/flare facility. Water service is also provided
at the motor blower/flare facility and the I-5 pump station, while condensate from the flare
facility and groundwater from the dewatering system are disposed of by the sanitary sewer
service.
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2. ADMINISTRATION

(Not submitted at this time.)
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3. PERMITS AND STANDARDS
3.1 INTRODUCTION

The City of Seattle must obtain and comply with permits and requirements set forth by several
agencies and municipalities with jurisdiction over the final closure and subsequent operation of
the Midway Landfill. Specifically, the Washington State Department of Ecology (Ecology), City
of Kent, Department of Transportation (WSDOT) and the Puget Sound Air Pollution Control
Agency (PSAPCA) have direct jurisdiction over the Midway Landfill. The City must also
comply with Washington State Water Quality Standards and Washington State Minimum
Functional Standards For Waste Handling (MFS).

Those aspects of these permits and standards of direct concern to the landfill operations
personnel are discussed in the following paragraphs. Failure to comply to these requirements
can result in large fines to the City and possible legal actions.

3.2 PERMITS
3.2.1 Ecology Stormwater Discharge Agreement/NPDES Permit

In 1987, the City of Seattle applied to Ecology for an National Pollution Discharge Elimination
System (NPDES) permit for stormwater discharge from the Midway Landfill. At that time,
Ecology indicated that an NPDES permit was not required. However, Ecology and the City
negotiated acceptable discharge parameters for stormwater discharges. Stormwater is collected
in the landfill detention pond and discharged into McSorley Creek.

The stormwater discharge agreement details the operations and testing requirements for the
detention pond and subsequent discharge to McSorley Creek. In addition, the agreement lists
minimum water quality standards that the stormwater must meet prior to discharge (Table 3-1).
The operations requirements of the agreement are included in Chapter 8 of this manual. The
water quality testing procedures are detailed in Chapter 11. The minimum water quality
standards for the stormwater discharged into McSorley Creek are listed below in Table 3-1.

Table 3-1 Water Quality Parameters For Normal Stormwater Discharge to McSorley
Creek (Interim Discharge Agreement)

Field Measurement Acceptable Level For Discharge

Temperature < 18°C
pH > 6.5 and <8.5
Dissolved oxygen > 8.0 mg/{ ,
Turbidity < 29 NTU or < background + 5 NTU
Conductivity < 400 pmhos/cm
Midway Landfill 21-1550-15
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It now appears that an NPDES permit for discharges from the pond may be required under Part
122 of the Clean Water Act. The City will work with Ecology to determine if the permit is
indeed required and to negotiate the appropriate discharge standards.

3.2.2 City of Kent, City of Des Moines and King County

The City has several of permits with Kent, Des Moines, King County and private landowners
authorizing the installation of:

. Groundwater Monitoring Wells
. Gas Monitoring Probes

. Temporary Gas Extraction Wells

. Surface Water Drainage Pipeline and Outfall Structure Easements

These permits are in several forms:

Street Use Permits

Right of Way Permits
Temporary Use Permits
Property Easements

Quit Claims

Consent For Access Permits
Easements

3.2.3 DOT Franchise Permit

The City has permits with the Washington State Department of Transportation for the installation
and operation of several monitoring wells and extraction wells along the I-5 right of way.

3.2.4 PSAPCA Permits

The City has two current permits with the PSAPCA:

. Permit 2757 - For the Construction and Operation of Off-Site Gas Control Wells.
. Permit 3125 - For the Construction and Operation of the Permanent Blower/Flare
Facility. '

The PSAPCA permits include the conditions and operations/testing requirements for the control
wells and permanent flare system.

3.3 CITY REGULATIONS AND OPERATING PROCEDURES

Several City of Seattle regulations and procedures affect operations at the Midway Landfill.
Foremost are the health and safety procedures detailed under the Midway Landfill Site Safety
Plan. All other applicable regulations and procedures pertaining to landfill operations are

Midway Landfill 21-1550-15
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available at the downtown office of the Seattle Engineering Department or at the Seattle City
Hall.

3.4 WASHINGTON STATE WATER QUALITY STANDARDS
Ecology established water quality standards for all surface and ground waters of the state in 1977

under Washington Administrative Code (WAC) 173-201 and WAC 248-54. All surface waters
have been classified within the following five designations:

. Class AA Extraordinary
. Class A Excellent

. Class B Good

. Class C Fair

. Lake Class

At the outfall from the Midway Landfill surface water detention pond system, McSorley Creek
is classified as Class A. Water use standards and water quality criteria for Class A waters
appear on pages four and five of the Water Quality Standards for the State of Washington.

3.5 WASHINGTON STATE MINIMAL FUNCTIONAL STANDARDS

The regulations relating to the MFS for solid waste handling are under the authority of 70.95,
of the Revised Code of Washington (RCW), WAC 173-304. Following is an overview of the
more applicable standards for the closure and subsequent operation of the Midway Landfill:

u WAC 173-304-407 defines closure and post-closure requirements for:

Effective dates

Closure performance standard
Closure plan and amendments
Closure procedures

Post-closure performance standard
Post-closure plan and amendments
Post-closure procedures

n WAC 173-304-9901 defines maximum contaminant level for groundwater:

. Maximum groundwater contaminant levels specified under WAC 248-54
(primary drinking water standards).
. Analytical methods as specified under 40 CFR Part 141.

The above described minimum functional standards are those that most directly apply to
operations at the Midway Landfill. A copy of the most current Washington State Minimum

Functional Standards for waste handling appears in Appendix M and should be used for
reference.
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3.6 REPORTING REQUIREMENTS FOR NONCOMPLIANCE CONDITIONS

3.6.1 Surface Water

Ecology and the Midway Sewer District should be informed if the surface water samples do not
meet the required standards. See Section 7.4.7 for the procedure on handling a surface water
contamination problem.

3.6.2 Air Discharge

If operational requirements for the permanent flares are not met, the PSAPCA should be notified

at (206) 343-8800. Depending on the operational data, PSAPCA will advise the City as to the
required corrective measures.

Midway Landfill 21-1550-15
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4. ENVIRONMENTAL MONITORING
4.1 DESCRIPTION

Environmental monitoring is required under the construction and operating permits issued for
the Midway Landfill final closure actions. Environmental monitoring is also necessary to
effectively operate the landfill gas extraction system and to accurately gauge the effects of final
closure operations on the protection of the environment and human health. This chapter
discusses the measures currently being taken to monitor the final closure actions. Additional
monitoring may be necessary when the Washington State Department of Ecology (Ecology)
finalizes the Cleanup Action Plan (CAP) for the Midway Landfiil.

4.2 MONITORING REQUIREMENTS
4.2.1 Landfill Gas and Flare Emissions

The PSAPCA permits require that the inlet and outlet gas streams at the flares be monitored
annually for the first five years of operation. The monitoring frequency may be reduced after
two or three years, depending on the monitoring results. The gas streams are monitored for the
following parameters:

Percent moisture

Flow rate

Temperature

Carbon dioxide

Carbon monoxide

Oxygen

Volatile organic compounds (VOCs)
Hydrochloric acid (outlet only)
Nitrogen oxides (outlet only)
Sulphur dioxide (outlet only)
Methane (inlet only)

e & ¢ & o & & & & s o

4.2.2 Condensate

Condensate is currently discharged to the Midway Sewer District sewer system. Condensate
discharge is unregulated and no monitoring is required. However, it will be regulated and
monitored under Ecology’s Cleanup Action Plan. As needed, condensate samples can be
collected at the condensate manhole (see Section 14.1.4.3).

4.2.3 Compliance Monitoring

Federal and state regulations for closure of a solid waste landfill require that compliance
monitoring be performed to track the migration of contaminants into and away from the site
(WAC 173-304). Compliance monitoring also assesses the effect of the remedial measures for
protecting human health and the environment by controlling the contaminant source.
Compliance monitoring at the Midway Landfill has been expanded beyond the MFS
requirements, and consists of quarterly monitoring of 17 wells that are upgradient, at the site
boundaries, and downgradient of the landfill (Figure 4-1).

Midway Landfill 21-1550-15
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See Chapter 11 for more information concerning compliance monitoring.
4.2.4 Surface Water

Surface water runoff from the landfill is channeled through a system of ditches and is collected
in the detention pond at the northern end of the landfill. Water that infiltrates through the cover
soils will flow through the drainage layer to subsurface drain pipes. These subsurface pipes
route the water to the detention pond. Stormwater from I-5 and a drainage basin east of the I-5
corridor (just below Linda Heights Park) will be routed to the on-site detention pond for
controlled discharge to McSorley Creek (Figure 4-2).

The City has an interim agreement with Ecology which allows the pond water to be discharged

until an NPDES permit can be issued. Under the requirements of the agreement, the City must

monitor the water near the detention pond outlet for temperature, pH, dissolved oxygen,

turbidity, and conductivity prior to discharge to McSorley Creek. The acceptable levels of the

above parameters can be found in Table 3-1. The water discharges to the creek through a flow

control structure that restricts the flow in the pipe to the maximum allowable rates based on 2,

25, and 100 year design storms. These design flows were agreed to by the Department of.
Fisheries, State Parks and Recreation Commission, City of Kent, City of Des Moines, and
Department of Ecology.

4.2.5 Groundwater Level Monitoring

Groundwater level monitoring is done to track the response of the leachate liquid levels and the
shallow groundwater to the remedial actions. Groundwater level monitoring includes quarterly
monitoring of on-site leachate and gas extraction wells and selected off-site wells to determine
the levels of APL (Aqueous Phase Liquid) and NAPL (Non Aqueous Phase Liquid) in the
landfill and the direction of the shallow groundwater flow (Figure 4-3). These wells will be
monitored for a period of 5 years or as long as is determined necessary from the monitoring
results. Sampling and analysis of these wells is not performed.

4.3 RECORDKEEPING AND REPORTING

Detailed field notes should be collected during all environmental monitoring activities. A copy
of these notes in addition to copies of laboratory analytical results should be maintained in a file
on-site. At a minimum the following information should be recorded during all environmental
monitoring activities:

Monitoring Date and Time
Monitoring Personnel
Monitoring Location

Weather and Barometric Pressure
Type of Monitoring

Field Data

Samples Collected

Chain of Custody Documentation
Comments

Midway Landfill 21-1550-15
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s. SAFETY
5.1 DESCRIPTION

Safety is an important part of landfill operations. The Midway Landfill has been designated a
Superfund cleanup site by the EPA. The potential for exposure to harmful substances, as well
as the hazards associated with the machinery on site, exist for field personnel. The risks to
personnel can be reduced by following basic safety procedures and eliminating unsafe conditions.

First aid equipment should be maintained, and on-site personnel should be familiar with the use
of this equipment. All on-site personnel should complete a certified first aid and CPR training
course as part of normal job training.

Before job assignment, all personnel working at the facility should undergo medical screening
to determine their baseline fitness for working in hazardous environments. Records of each
employee’s medical testing will be maintained at the project field office. Follow-up medical
testing shall be conducted on an annual basis. Medical testing will follow the most current
guidelines set forth by the Occupational Safety and Health Administration (OSHA) under 29
Code of Federal Registrar (CFR) 1910.120(f), 29 CFR 1910.20, and the Washington Industrial
Safety and Health Administration (WISHA) under WAC 296-62 (300-3190, Part P).

All field personnel are required to understand the Midway Landfill Site Safety Plan developed
specifically for the Midway Landfill. This chapter is not intended to cover all safety issues.
Staff must refer to the Midway Landfill Site Safery Plan for the complete site safety program.
5.2 SAFETY TRAINING PROGRAM

All field personnel will be trained as soon as possible after job assignment, as required by
OSHA and WISHA. This training includes:

. Eighty hours of off-site safety training or acceptable equivalent
. An additional 8 hour refresher course yearly
. An additional 8 hours of management personnel training for site supervisors

. Additional hands-on training in the use of respirators and self-contained breathing
apparatus (SCBA)

o Standard first aid course

. Cardiopulmonary Resuscitation (CPR)

Midway Landfill 21-1550-15
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Monthly site safety meetings will be conducted to provide additional safety training. During
these meetings, site procedures will be reviewed and modified as necessary. Other common
topics during these meetings will include safety equipment needs and the review of emergency
procedures.

A set of complete and updated training records for all field personnel must be maintained on
site.

5.3 GENERAL SAFETY PRECAUTIONS
5.3.1 Landfill Gas

Landfill gas is a potentially dangerous mixture of gases created as waste material decomposes.
Three main hazards are associated with landfill gas: (1) the potential for an explosive or
flammable mixture of gas, (2) the possible toxic or carcinogenic nature of landfill gas
constituents, and (3) the potential for landfill gas to replace oxygen in the breathing zone and
cause asphyxiation. Table 5-1 lists the major constituents of landfill gas commonly found at
Midway. Hydrogen sulfide (H,S) and carbon monoxide (CO) also have been detected on
occasion. Results from the annual flare testing indicate the landfill gas stream also contains
trace quantities of volatile organic compounds.

Follow these safety precautions to reduce the risks associated with landfill gas:

. Work in potentially contaminated areas only in a team of two or more.
Additional personnel may be directed to standby under the discretion of the site
safety officer. ‘

. Only non-sparking tools should be used if the potential for explosive levels of
flammable gas in the work area exists.

. Instrument checks for the presence of landfill gas or lack of oxygen in the
breathing zone should be made before personnel enter a potentially contaminated
area.

. Personnel should never enter areas where explosive gas concentrations are greater
than 25% of the LEL (lower explosive limit).

. Entry into confined spaces is prohibited unless specifically authorized by the site
safety officer. Entry into a confined space must be in accordance with the
confined space entry procedures outlined in the Midway Landfill Site Safety Plan.

Midway Landfill 21-1550-15
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Table 5-1 Major Constituents of Landfill Gas at the Midway Landfill

Chemical Name Chemical Symbol
Methane CH,
Nitrogen N,

Carbon Dioxide CO,

Carbon Monoxide CoO

5.3.2 Condensate

Testing of condensate at the Midway Landfill has shown concentrations of EPA Hazardous
Substance List (HSL) contaminants to be well below hazardous levels. The greatest exposure
to field personnel from condensate is through skin contact. A description of the contaminants
found in condensate can be found in Table 5-2.

Condensate exposure through skin contact can be stopped through the use of the following safety
precautions:

Chemical-resistant gloves should be wom if there is any chance of exposure to

condensate.

Chemical-resistant boots, coveralls, and eye protection may be nec
certain tasks.

essary for

All tools or instruments that are exposed to condensate should be kept isolated

and handled with gloves until they are decontaminated.

Wash hands immediately after any accidental contact with condensate

Do not eat or smoke in areas considered contaminated; these activities are

restricted to designated "clean areas.”

While working around condensate, keep hands away from your face.
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Table 5-2 Listing of Chemical Hazards Found in Condensate

. Chemical Name Chemical Symbol
Acetone CH,;COCH,
1,2-Dichloroethylene CICHCHC1
Trichloroethylene CHCI1CC1,
Benzene C¢H;CH,
Toluene CH;CH,
Chlorobenzene CcH,C1
Ethyl Benzene C,H;CH;
Styrene C.H;CHCH,
1,1-Dichloroethane CH,CHC1,
2-Butanone CH,COCH,CH;
2-Hexanone CH;CO(CH,);CH,4
Arsenic As

5.3.3 Electrical Equipment

With the presence of electrical equipment at the pump stations and motor blower/flare facility,
there are many opportunities for electric shock. Electrical shocks of 10 milliamperes are severe;
however, electrical shocks of 100 milliamperes are lethal. Even low voltage or amperage
control circuitry may produce these shocks if a person is properly grounded. An electrical shock
can produce both trivial and serious injuries. For example, if the contact is poor or of short
duration, a muscular contraction and a numbing sensation may be the only results. However,
good contact between a well-grounded body and current of adequate strength and duration can
result in electrocution.

Low voltage (110 to 220 volts) currents sustained for over two seconds frequently cause a
quivering of the heart muscles (ventricular fibrillation). High voltage currents are more likely
to produce muscle contraction, unconsciousness, respiratory paralysis, cardiac arrest and severe
burns at contact points.

To help avoid the risk of electrical shock, the following safety precautions should be observed:
. Never work on electrical equipment unless you are thoroughly familiar with it,

know precisely what you are trying to accomplish and the safe method of
accomplishing it.

Midway Landfill 2]-1550-15
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. Electrical switches are particularly dangerous. When electrical problems develop,
seek the help of a licensed electrician. '

. Before repairing any electrical equipment, the individual starter, breaker, or
switch should be locked in the off position and tagged to warn against being
turned on.

. It is critical that any electrical equipment being repaired or inspected be
completely isolated from all sources of electrical power. Read the circuit
diagrams carefully prior to starting work. Insure control circuits in repair are
totally isolated from other control circuits or devices. In some cases, even with
switches in the off position, the supply side of the switch is still "live."

5.3.4 Mechanical Equipment

Most mechanical equipment at the pump station and motor blower/flare facility is electrically
operated; therefore, electrical hazards exist. In addition, there are dangers from contact with
rotating shafts or belts, inadvertent opening of pressurized lines, contact with heated surfaces
(flare skin temperature may be higher than 400°F), and inadvertent operation of equipment
during maintenance or repair.

Prevention of physical injuries can be accomplished by following these procedures:

. Follow proper lifting techniques.

. Disconnect equipment at the motor control center before working on it. Follow
the tagout procedure in Section 3.3 of the Midway Landfill Site Safety Plan.

. Use good housekeeping techniques around mechanical equipment to prevent falls.

. Exercise care when working around rotating parts, shafts, belts, mechanisms, or
heated surfaces.

. Wear hard hats and protective clothing as appropriate.

. Make sure the equipment you are working on is de-energized or depressurized
prior to starting work.

. Never operate any machinery without guards and protective devices.

5.3.5 Explosion and Fire Hazards

The operator of the landfill gas extraction system should impress on all personnel and visitors
the danger of smoking, dropping lighted matches or burning cigarettes, and using open flames.
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Other sources of explosion and fire are the plant electrical system and stored flammable
materials. Exercising proper site security, maintenance and housekeeping procedures is the best
protection against accidental explosions or fires.

All personnel should be thoroughly familiar with fire extinguisher operation and locations. Use
fire extinguishers rated as multi-purpose to serve class A, B, and C fires. Additional fire
extinguishers should be maintained in all vehicles used on the site. Extinguishers should be
checked annually for pressure and condition of the dry chemicals.

The plant operator and personnel should learn the classification of fires:

. Class A: Ordinary combustible, materials such as wood, coal, paper, or fabrics
where wetting and cooling is the method of extinguishment.

. Class B: Flammable petroleum products or other flammable liquids and
flammable gas, where oxygen must be excluded for extinguishment.

. Class C: Fires in or near energized electrical equipment where, because the use
of water would be hazardous, a "non-conducting” extinguishing agent must be
used.

54 SAFETY EQUIPMENT

Safety equipment is maintained at the Midway Landfill Field Office. This equipment includes
the following items:

Hard hats

Safety glasses

Steel-toe boots

Chemical-resistant gloves, coveralls, boots
Rainwear

Respirators and SCBAs

Ambient air quality instruments (combustible gas indicators, oxygen meters,
Organic vapor detectors)

Safety vests

Safety belts

Eyewash kits

First aid kits

All field personnel must be aware of this equipment and familiar with its use. The use of safety
equipment is mandatory.

5.5 ACCIDENT REPORTING
All accidents, minor or otherwise, should be reported immediately to the site safety officer. All

insurance benefits and reporting procedures will be thoroughly explained to new employees.
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5.6 TREATMENT FACILITIES

If a worker is injured, appropriate first aid should be administered immediately and the nature
of the injury should be determined. If the injury is serious, the appropriate agency listed below
should be contacted:

Agency Phone #
Ambulance/Fire Department/Police 911
Hospital Emergency Room '
Valley Medical Center 228-3450
Auburn General Hospital 833-7711
Poison Control Center 526-2121

5.6.1 Routes to Hospitals and Treatment Facilities

Locations of hospitals and treatment facilities noted above are shown in Figures 5-1 and 5-2.
Directions for driving from the Midway Landfill site to these hospitals are given below:

Valley Medical Center, 400 S. 43rd Street, Renton

Go north on Pacific Highway South to Kent-Des Moines Road. Turn right on Kent-Des
Moines Road. Go under I-5, through three stop lights and move into the left lane. Take
northbound Highway 167 on-ramp (beneath viaduct). Stay on Highway 167 and exit at
43rd Street. Turn right at the light. Immediately move into the left lane. Valley
Medical Center is on the left.

- Auburn General Hospital, 20 Second Street N.E., Auburn

Go south on Pacific Highway South to South 272nd Street. Tumn left on South 272nd
Street. Get on Interstate-5 South and exit at the Aubumn exit (Highway 18) immediately
after the second Federal Way exit. Turn left and follow Highway 18 for 3-5 miles.
Turn left at C Street. Follow C Street until you reach Second Street. Tumn right at
Second Street. The hospital is located on the right-hand side of the street.

5.6.2 Poison Control Center

The Poison Control Center should be notified at the number listed in Section 5.6 in the event
of potential exposures to toxic substances. Evidence of exposures to toxic substances may
include nausea, headaches, dizziness, weakness, eye or respiratory irritation, or any other
unusual symptoms.
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6. MAINTENANCE
6.1 INTRODUCTION

This chapter provides guidelines to aid the landfill site manager in instituting and understanding
the need for an effective maintenance program. The objectives of such a maintenance program
are to:

. Insure reliability of operation and limit environmental impacts

o Protect and extend the useful life of the landfill closure facilities and associated
equipment

. Assure safety of personnel
6.2 IMPORTANCE OF MAINTENANCE

The landfill closure facilities represent a substantial investment by the City of Seattle to protect
the public health and environment in the areas surrounding the landfill site. One of the
important keys to minimizing environmental impacts resulting from the landfill is a sound
maintenance program.

A sound maintenance program has an added benefit because the operations personnel are able
to spend more time becoming familiar with equipment and facilities. This familiarity results in
better operation of the facilities and a better ability to make judgments in emergency situations.
In addition, through regular maintenance, more problems will be identified before they result
in serious consequences or emergency conditions.

6.3 TYPES OF MAINTENANCE

As shown in Table 6-1, there are five different types of maintenance tasks listed by priority
rather than by frequency. The anticipated percentage of maintenance time for each activity is
also listed along with a brief description and some typical examples. Table 6-1 is provided as
a guide to help put the different types of maintenance activities in proper perspective. The
different types of maintenance are also discussed in the following subsections.
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Table 6-1 Priority of Maintenance Tasks

% of

Priority Type of Maintenance Time Description and Example

1 Emergency 5 A situation requiring immediate attention,
e.g., blower failure.

2 Preventive 60 Scheduled inspection, lubrication, and minor
repairs carried out during inspection; e.g.,
weekly inspection of pumps and blowers,
cleaning of ditches and culverts.

3 Corrective 20 Corrective maintenance required as a direct
result of scheduled inspection; e.g., replace
wormn bearings, overhaul piece of equipment,
repair torn membrane liner.

4 Special 5 Required maintenance not listed in the
manufacturer’s literature; e.g., wet well
cleaning, fixing and/or organizing spare
parts.

5 Housekeeping 10 Routine housekeeping of buildings and

grounds; e.g., mowing grass, painting, and
general housekeeping.

6.3.1 Preventive Maintenance

Preventive Maintenance is work done to prevent breakdown, reduce wear, improve efficiency,
and extend the life of equipment and structures. It includes routine inspecting, servicing, and
equipment lubrication. With the exception of routine surveillance and inspections, preventive
maintenance tasks should be scheduled in accordance with the recommendations of the
manufacturer’s and recorded in accordance with the record system described in Section 6.4.

During routine inspections, the operator should be alert for any abnormal conditions which could
indicate potential problems. If an equipment problem is caught at an early stage, it is usually
easy to repair. In most instances, standby or duplicate equipment is available so that the
operator can shut down a piece of equipment and take the necessary action to prevent major
repairs. Equipment lubrication is one of the most important elements of preventive maintenance.
Lubrication and lubricants are discussed in Section 6.5.
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6.3.2 Corrective Maintenance

Corrective maintenance is the work required for repairs and other nonroutine maintenance.
System operators must always be ready to handle these tasks as the need arises. Corrective
maintenance procedures should follow the manufacturer’s recommendations for disassembling
and assembling equipment. In planning for the corrective maintenance, arrange for the
assistance of an outside repair service or manufacturer’s representative.

6.3.3 Special Maintenance

Special maintenance tasks are activities not listed in the equipment manufacturer’s instructions
but important to the successful operation of the landfill closure facilities. These activities include
cleaning the storm drain pipe and cleaning pump station wet wells, as well as repairing,
organizing and inventorying spare parts.

6.3.4 Housekeeping

Maintaining well-kept landfill closure facilities indicates pride on the part of the operating staff,
and provides for good and efficient operations. A well-kept landfill cultivates good neighbor
relations with adjacent property owners. Housekeeping tasks include mowing grass on the
landfill site, controlling weeds in the detention pond, painting or coating peeling or corroded
surfaces, and collecting and disposing of litter and debris.

6.4 MAINTENANCE RECORD SYSTEM

The maintenance record system is an important aspect of the maintenance management program.
From a review of such records, the operator can determine the weaknesses of equipment and be
able to determine which parts should be kept in stock. Such reports may be kept on cards; one
card for each piece of equipment. A record of all lubrication, inspection, cleaning, replacement
of worn parts, and other important data should be kept on these cards.

Some operators divide the maintenance record card into two separate cards: an equipment service
card and a service record card. The equipment service card lists all the preventive maintenance
for that piece of equipment and the frequency at which it is performed. The service record card
shows what work was performed, when it was performed, and who performed it.

A spare parts inventory log should be maintained. For each part the log should contain:

. A description

. Its cost

. The name of the supplier(s)

. Date it was purchased

. A minimum and maximum quantity to be maintained
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Other maintenance records which should be kept for each facility include:

o  Cost records for maintenance of equipment

. Cost records for outside repairs

»  Hours to repair and maintain equipment

o  Staffing requirements

e  Any corrective and special maintenance performed
6.5 LUBRICATION AND LUBRICANTS
Blowers, pumps, motors, and drives should be oiled and greased in strict accordance with the
manufacturer’s recommendations. The system valves at the motor blower/flare facility are
factory sealed and self-lubricating. Operate valves open and closed to ensure proper lubrication.
The frequency of addition or complete change of lubricant depends on how rapidly the lubricant
breaks down, if lubricant is used up or lost, and various other internal and external conditions.
Greases and oil are graded and identified by viscosity. Numbers are assigned to lubricants to
identify their grade or consistency such as SAE 20 or 40, AGMA 2 or 5, and NGLIO or 2. The
smaller the number, the lighter the lubricant. It is recommended that the equipment

~manufacturer be contacted if there is any doubt regarding compatibility of lubricants, or if a loss
of warranty is possible.
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7. EMERGENCY PLANS AND PROCEDURES
7.1 DESCRIPTION

The importance of having emergency plans and procedures for the City of Seattle’s post-closure
operations at the Midway Landfill cannot be over-emphasized. An emergency during post-
closure operation is any occurrence that may arise during normal operation of the landfill
facilities that can seriously endanger human life or the operation process. This section will
present information and data that will assist in the safe, effective, and continued operation of the
facilities under emergency conditions. It will also aid in reducing the frequency of certain
emergency events through better operation, planning, and maintenance.

7.2 EMERGENCY EVENTS

The facilities operator should have a clear understanding of all emergency events and conditions
that could occur at a landfill site. These events include:

Power outage

Manifold break

Refuse fire

Mechanical system failure
Backflash

Detention pond flooding
Detention pond failure
Surface water contamination
Natural disasters

These events are briefly discussed below.
7.2.1 Power Outage

Landfill facilities such as the motor blower/flare facility and the pump stations need external

electrical power to operate in an efficiently and reliably. Interruption of the electrical utility
constitutes an emergency condition.

7.2.2 Manifold Break or Landfill Gas Leak

Indications of a significant vacuum manifold leak include the following symptoms as measured
at the motor blower/flare facility: reduced methane concentrations, elevated oxygen
concentrations, decreased vacuum and increased velocity measurements. Large changes in any
of these readings indicate an emergency and should trigger a leak response action. A large

manifold leak can cause a backflash condition at the flares and reduce the effectiveness of the
extraction system.
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A landfill gas leak can only occur if the affected section of pipe is under positive pressure.
Under normal operating conditions, the vacuum manifold will not leak because it is under a
vacuum. Landfill gas can potentially leak from sections of manifold that are not under a vacuum
or from the piping between the blowers and the flares. The initial indicator of a landfill gas leak
will be odor. Landfill gas leaks greatly increase fire hazards and allow unburned gas to vent
to the atmosphere, where it can present a potential health hazard.

7.2.3 Refuse Fire

A refuse fire results from air intrusion in the landfill, causing the refuse to decompose
aerobically. During aerobic decomposition, refuse decomposes in the presence of air and forms
carbon dioxide, water vapor, residual nitrogen, carbon monoxide, and heat. The primary
indicators of a refuse fire will be seen at the nearest extraction well and typically include:
increased temperature, decreased methane concentration and the presence of carbon monoxide.
The potential effects of a refuse fire include increased settlement, cover disturbance and the
release of potentially toxic or explosive gases.

7.2.4 Mechanical System Failure

Mechanical system failure is probably the most likely cause of emergency conditions. If
equipment is not maintained or operated properly, it could fail. In addition, some parts may fail
because of defective materials. The importance of proper and timely maintenance procedures
cannot be overemphasized.

7.2.5 Backflash

A backflash occurs when gas combustion occurs in the pipeline/equipment system. It will only
occur when there is an explosive mixture of gas in the pipeline or equipment caused by too high
an oxygen level in the gas mixture. Oxygen increases in the gas piping are typically caused by
leaks in the vacuum manifold. Backflash will most likely occur at the flare. The flame arrestor
should stop any flame front from propagating back into the system.

7.2.6  Detention Pond Flooding

Flooding of surface water contained in the detention pond may create a threat of damage to
nearby property owners north and west of the site. While the detention pond has been built to
accommodate runoff from a 100-year rain storm, other factors such as a plugged outlet may
cause water levels within the pond to rise beyond those for which it has been designed.
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7.2.7 Detention Pond Failure

The bottom liner system of the detention pond can potentially be impacted by hydraulic uplift
forces during seasonally high groundwater periods. A groundwater collection and pumping
system has been installed under the bottom liner to relieve these potential uplift forces. Damage
may occur to the bottom liner if the collection system clogs or the pump fails during periods of
high groundwater when the pond is empty. '

7.2.8 Surface Water Contamination

Contamination of surface water constitutes an emergency condition because of its potential threat
to the health and safety of people, animals, or fisheries resources which may come in contact
with it. Although contamination could potentially occur because of liner failure on the landfill,
the primary sources of surface water contamination are expected to occur beyond the limits of
the landfill site and be carried to the pond via the storm drainage pipelines.

7.2.9 Natural Disaster
There are four basic types of natural disasters that could be experienced:

Earthquake: A major earthquake could result in structural damage to the facilities and
disruption of water, sewer, gas collection manifold, and electrical systems. Shorts in
electrical systems could potentially result in fires following the earthquake.

Severe Weather: Although structural damage to the facilities from high winds is
unlikely, strong winds could disrupt electrical service. High wind, ice, and snow
‘storms can create potentially hazardous working conditions at that landfill site,
especially around the detention pond. During such events, outside activities should be
limited and operations personnel alerted to the possibility of power outages.

Fire: If a fire should occur, the fire department should be called immediately, and the
fire controlled with portable extinguishers, if possible. All personnel should be
evacuated from effected areas or structures until the fire department declares the fire
out.

Flooding: The storm drainage system outlet structure is located within the floodplain
of the north fork of McSorley Creek. Personnel should verify stream condition during
periods of potential flooding to assess the likely effect that additional storm drainage
discharge from the detention pond may have on downstream conditions and
improvements. Discharge from the detention pond should be temporarily discontinued
or reduced during periods of extreme flooding in McSorley Creek.
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7.3 EMERGENCY RESOURCES AVAILABLE
7.3.1  Security

The landfill site, the motor blower/flare facility, and the I-5 pump station are all protected by
a 6-foot-high (minimum) chain link fence and locked access gates. The gates shall be locked
at all times when the facilities are unattended.

7.3.2 Standby Equipment

All major pieces of equipment have been provided in duplicate to provide standby capaéity,
except for circumstances when the systems are operating in excess of design capacity.

The following pieces of equipment have been duplicated at the indicated locations:
. Motor Blower/Flare Facility

Motor Blowers: Three motor blowers are provided. During normal
operation only one motor blower is utilized. Therefore, two motor
blowers are in a standby mode.

Flares: Two flares are provided. During normal operation, only one flare
is utilized. Therefore, one flare is in a standby mode.

. I-5 Pump Station

Pumps: Four submersible pumps are provided. During normal operation,
up to three pumps are utilized. Therefore, one pump is in a standby
mode.

. Gas Manifold System

Main Manifold (entering motor blower/flare facility): The main
manifold has two pipelines bringing landfill gas into the motor blower/
flare facility. Both are used during normal operations. If one line
becomes inoperable, the gas could be routed through the one remaining
line until the second was back in service.

The above equipment, excluding the gas manifold system, is rotated periodically to provide even
wear and longer life.

7.3.3 Warning System

Warning systems are provided with major pieces of equipment to alert the operator whenever
a piece of equipment goes into an alarm condition. The system is provided with the capability
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of transferring alarms by radio telemetry to the Seattle Engineering Department’s emergency
dispatcher at the St. Charles Street station during unattended periods of nighttime and weekend
operation.

7.3.4 Spare Parts Inventory

An inventory of spare parts, as recommended in the manufacturer’s maintenance manual for each
piece of equipment, should be maintained at the landfill site. It is necessary to maintain that
inventory and make sure that all parts are on hand and in a specified location for any emergency
needs.

7.3.5 Safety Equipment

General safety equipment is provided by the City of Seattle. The operators and all other
personnel should be familiar with the location and use of first aid kits, landfill gas detection
equipment, self contained breathing apparatus, explosion meter, and portable oxygen deficiency
meter.

7.4 EMERGENCY RESPONSE AND NOTIFICATION PLANS

In any emergency, the basic rule is to be concerned first with the safety of the people, then with
that of the facility. The facility operator should be doubly alert to the dangers involved in the
possible exposure to unsafe conditions. In this regard, a program should be developed to
simulate emergency conditions and appropriate counter measures. This program should be
carefully reviewed, practiced, and updated as necessary. Emergency drills will be conducted
at least semi-annually. The emergency program includes:

. Negotiation of a mutual aid agreement with other agencies and municipalities.

. Analysis of vulnerability of the facility processes and equipment to develop
priorities for equipment repair. '

. Development of a preventive maintenance and personnel training program to
reduce the probability of an emergency event caused by equipment failure or
improper personnel response.

. Preparation of a plan for emergency equipment maintenance, inventory, and
acquisition program. Records should also be kept on the source of rental
equipment.

. Development of emergency response plans to aid the facility operator in an
emergency. Outlines for several emergency response plans conclude this section.
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This section includes outlines of emergency response plans for the following conditions:

Personnel injury

Power outage

Manifold break or landfill gas leak
Fire

Backflash

Surface water contamination
Earthquakes

Severe cold weather

These plans should be periodically reviewed and updated as necessary.

7.4.1 Personnel Injury

A.

For emergencies resulting from medical causes, call 911. Stay on the line until
the operator instructs you to hang up or until the operator hangs up.

For accidents resulting from falls, fire, gas explosion, drowning, etc., dial 911
for an ambulance and fire department rescue unit immediately.

If qualified, render first aid. If not qualified, find someone who is.

Never move an injured of seriously ill person unless necessary to prevent further
injury; or if bleeding through the mouth or nose (which can cause asphyxiation).

All injuries, no matter how minor, should be reported immediately to the field
supervisor of the landfill facilities.

Once proper medical attention is rendered, complete an accident report form and
submit it to the field supervisor.

7.4.2 Power Outage

A.

B.

Midway Landfill
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Install a portable pump in the dewatering pump station as discussed in Chapter 9.

For a loss of power at the I-5 pump station, no action is required. Water that
collects in the wet well will drain through the drainage system back into the
detention pond at the landfill.

If power is expected to be lost for more than 24 hours, install a portable
generator at the blower facility motor control center.

After the power outage confirm that all equipment is in operation and has not
been damaged by electrical surges, voltage drops, or single phasing (where
applicable).
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E.

Remove portable pumps from pump station(s) and restart electrical equipment in
accordance with the appropriate operating procedures discussed in this manual.

7.4.3 Manifold Break or Landfill Gas Leak

A.

If a manifold break or landfill gas leak is detected, first check to see that the
flares are operating within temperature limits.

Check the oxygen level at the flare inlet. If the flares are operating safely and
not in danger of backflashing due to high oxygen (generally greater than 10%
oxygen by volume), then the leak can be traced and possibly repaired with the
system operating. Follow steps C through E.

Inspect all piping between the blower feed and the manifold leg separations.

The affected manifold should be traced on foot and visually inspected to locate
the leak.

When the leak is found, a determination should be made as to whether the repairs
can be safely made with the manifold under vacuum.

If the leak is repairable under vacuum and there is no possibility of exposure to
landfill gas, the repairs can be made.

If the manifold leg must be valved off and isolated or the break is severe enough
to lose all vacuum in the manifold, then repairs can not be made until proper
precautions are taken. The damaged section of pipe must be isolated from all
extraction wells by closing the throttling valves at all wells within the pipe
section, and personnel should be equipped with fans and/or respiratory protection
as called for under the site safety plan.

If the system is not operable because of a severe pipe break, then the break must
be located by inspection. The damaged area should then be isolated and repairs
can be made under the procedures listed in step G above.

If a landfill gas leak is detected on the positive side of the blower, then the
damaged area must be isolated before repairs can be made.

7.4.4 Fire - Refuse

A.

Midway Landfill
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If a refuse fire is suspected because of readings taken at an extraction well or
group of wells, immediately repeat and verify those readings. If wellhead
temperatures show a rapid rise from previous readings and are higher than 110°F
in a refuse well, then the carbon monoxide levels should be measured. Carbon
monoxide should be measured with a calibrated direct readout instrument (for
example, Gastech GX 4000™) to avoid the errors common with indicator tubes.

21-1550-15
7-7 December 1992




Midway Landfill
0&M Manual

If the carbon monoxide readings are greater than 10 parts per million (ppm), the
instrument should be checked for calibration and the readings retaken.

The next steps depend on the carbon monoxide levels detected in the extraction
well. The correct actions for carbon monoxide (CO) levels are as follows:

CO less than 10 ppm: Reduce well velocity by 35% and continue to monitor the
well daily as described in Section 14.8. If temperature does not decrease
continue to check CO level and reduce well velocity by 35%. Continue this
process until wellhead readings stabilize within operating limits (see Section
14.8).

CO between 10 and 25 ppm:

. Reduce well flow by adjusting wellhead to zero gauge pressure and
monitor temperature and CO levels at adjacent wells in all directions.

. Reduce well velocities by 50% in all adjacent wells that have temperatures
over 90°F.
. Continue to monitor twice daily all wells with temperatures over 100°F

and CO greater than 10 ppm.

. Visually inspect the surrounding cover and all nearby well surface seals
to find all obvious sources of air entering the landfill.

. Any cracks should be checked for the presence of landfill gas and CO to
protect personnel from exposures to landfill gas and to determine the
extent of the refuse fire.

. If landfill gas is present or suspected in the breathing zone, respiratory
protection as described in the health and safety plan should be worn.

. All potential air sources (surface cracks and bad well seals) should be
sealed or repaired to reduce air intrusion.

. Continue to monitor all suspected wells. It is important that all
monitoring data be recorded and available to field staff at all times to
allow for continuous field evaluation based on complete information.

CO greater than 25 ppm: Respond as described above for the condition of CO
between 10 and 25 ppm with the following exceptions:

. Adjust all adjacent wells to zero gauge pressure and monitor all wells
within 400 feet of the affected well. These readings should be taken twice
daily. Additional steps such as refuse excavation and/or chemical
injection may be required to control a serious or wide-spread refuse fire.
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7.4.5 Fire - Facilities

A.

C.

Call the fire department by dialing 911. Stay on the line until the operator
instructs you to hang up or until the operator hangs up.

If the fire is small, take immediate action with a near by fire extinguisher for the
type of fire. Do not use water on electrical fires.

Shut off power to the affected areas.

If the fire is at the motor blower/flare facility, isolate the landfill gas flow to the blowers and
stay clear of the facility. The propane cylinders are under pressure and could explode.

7.4.6 Backflash

A.

B.

E.

Shut off operating equipment.

Check for damage to the affected piping and equipment. Look at the pipe joints,
pipe supports, and equipment.

Check the explosion relief valves for proper seating.

Following verification of the system integrity, start the system and inspect the
equipment and piping while in operation (see Chapter 15).

Check the pressure differential across the flame arrestor. A high pressure
differential indicates that the element is either damaged or dirty. :

7.4.7 Surface Water Contamination

A.
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If the source of contamination is located on the landfill site and can easily be
identified and contained or diverted away from the surface water collection
system, isolate the source and collect water in tanker trucks, if possible.

Notify the site manager of the problem and proposed corrective actions. Discuss
the procedures and methods for proper disposal of contaminated water.

If water quality parameters are exceeded at the outfall structure, close the
detention pond discharge valve (see Chapter 8).

Monitor field parameters at pond inlets to determine the source of the
contamination. ‘

Correct the problem at its source. Notify the site manager when the problem is
corrected and that discharge from the site can be resumed.
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7.4.8 Earthquakes

A. Do not move during an earthquake, except to crawl under something sturdy or
stand in a doorway.

B. Watch for power outages or electrical short circuiting and be prepared to cut the
power supply to the affected area and to bypass damaged equipment.

Shut off propane gas at the cylinder valves.
D. Take precautions regarding fires.

After tremors have ceased and the facilities are safe for entry, inspect all
structures, piping, and electrical equipment for damage. The detention pond and
stormwater pipeline systems should be checked for subsidence or other damage.

7.4.9 Severe Weather
A. Drain wash down hoses, hose bibs, and hydrants that are not freeze protected.
B.  Check all outdoor pipes for drainage or insulation.

C. Make sure adequate temperatures are maintained in the pump stations, control
rooms, and the motor blower/flare facility control room.

D. Make sure that ice is not forming in the landfill gas collection manifold,
condensate collection system, surface drainage culvert inlets, detention pond inlet
structures, or the pond outlet structure.

E. Outside activities should be restricted or temporarily suspended.
7.5 ALARMS

Alarm systems have been set up to give the facility operator visual information. The alarm lights
and alarm homns are located at both pump stations and inside of and outside of the control
building at the motor blower\flare facility. An alarm panel for each of these facilities is also
located at the Charles Street Station, where remote alarm signals are received by radio telemetry
when operators are not present at the facilities. An alarm will activate whenever a piece of
equipment goes into an alarm condition. The operator must acknowledge the alarm by pressing
the reset button. If the equipment is still in the alarm condition after having been acknowledged
or silenced, the alarm light will remain on until the condition is corrected.

Specific information on alarm conditions and operations can be found within the individual
chapters covering the systems that have alarms. For example, Chapter 10 describes the I-5
pump station.
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7.6 EMERGENCY CONTACTS

Emergency contacts and their telephone numbers are listed in Table 7-1. This listing must be
posted in each work area and must be kept current at all times.

Table 7-1
Emergency Notification List

Contact Telephone
Police Department 859-3315
EMERGENCIES ONLY 911
Fire Department 859-3322
EMERGENCIES ONLY 911
Ambulance 911
Hospitals
Valley Medical Center 228-3450
Auburn General Hospital 833-7711
Poison Control Center 526-2121
~ Department of Ecology 1-206-649-7000

Regional Office and 24-Hour Spill Hotline
Utilities
Power - Puget Sound Power & Light

Sewer - Midway Sewer District
Water - Highline Water District

1-800-553-6193
824-4960

Midway Landfill
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8. SURFACE WATER DRAINAGE AND DETENTION POND
8.1 DESCRIPTION

This chapter discusses the surface water collection, conveyance, detention, and discharge
systems which serve the Midway Landfill. Discussions in this chapter focus on the operation
and maintenance of these systems, their operation under emergency conditions, and required
recordkeeping procedures.

The major components of these systems include:

. On-Site Drainage Systems
. Detention Pond
. Pipelines and Flow Control Systems

8.1.1 On-Site Drainage Systems

Surface water runoff from the landfill is collected in perimeter ditches. Ditches are located at
the base of finished slopes, along roads and at swales. Ditches are lined with rock and grass
to reduce potential surface erosion. Runoff collected within these ditches is then routed under
the access road through culverts and into the detention pond through a concrete inlet flume.

Surface water that infiltrates through the cover soils will be transported by the drainage layer
to subsurface underdrain pipes. The pipes are 4-, 6-, and 8-inch diameter perforated PVC
surrounded by washed gravel. Geotextile prevents the overlying layer from intruding into the
washed gravel. Cleanouts are provided along the length of the underdrain pipes. A detail of
an underdrain pipe and cleanout is shown in Figure 8-1.

8.1.2 Detention Pond

The detention pond is located adjacent to the northern perimeter of the landfill. Its purpose is
to detain surface water runoff collected from the landfill and adjacent collection systems. The
detention pond provides a controlled release of this stored runoff through its outlet control
structure to reduce potential impacts on the downstream discharge pipeline system and fisheries
habitat in McSorley Creek. The detention ponds primary components include inlet structures,
a flexible membrane liner system, a subsurface dewatering system, a pump station for the
dewatering system, and an outlet control structure. These components are shown in Figure 8-2.

The flexible membrane pond liner system, shown in Figure 8-3, consists of a 60 mil high density
polyethylene (HDPE) liner installed over a polyethylene drainage net and geotextile filter fabric
placed on pit run sand. Along the southerly side slope of the pond, the liner is installed directly
upon the pit run sand. The entire liner is overlain with 1.5 feet of compacted gravel backfill,
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with the sides slopes having an additional 0.5 feet of rock lining. The bottom of the pond is
covered with soil and grass. Paver blocks are installed along the centerline of the pond to
support maintenance vehicles.

At locations where pipes, flumes, clean-outs and other structures penetrate the synthetic
membrane liner, sealing boot sleeves are installed to maintain the containment qualities of the
liner. Wherever the liner is anchored to concrete flumes, collars and other structures, the
anchor bolts are covered with geotextile fabric to protect overlapping portions of the liner from
sharp edges of washers and bolts.

A slope drain is installed adjacent to and uphill of the detention pond perimeter road along the.
westerly, northerly and easterly cut slopes. Perched groundwater is collected and conveyed
through a 6-inch-diameter perforated PVC collection pipe and is discharged to a storm manhole
located near the southeast corner of the detention pond. Concrete storm drain pipes then convey |
the water into the detention pond.

Under the northern half of the detention pond a dewatering and pressure relief system is installed
to control the static groundwater level. A "French Drain" system containing perforated PVC
pipe collects and conveys groundwater to a pump station at the northern edge of the pond. The
water is then pumped upslope through a 4-inch-diameter force main to a sanitary sewer system.
These flows are measured through a turbine meter assembly located adjacent to the pump station.
Cleanouts have been provided for the collection system as detailed in Figure 8-1.

8.1.3 Pipeline and Flow Control System

Surface water runoff is conveyed to and discharged from the detention pond through a system
of storm drain pipelines and ditches. Discharge of stormwater from the detention pond is
regulated by a flow control structure located near the southwest corner of the pond.

8.1.3.1 Flow Control Structures

The rate at which the runoff water is discharged from the detention pond is determined by the
depth of water in the pond. As water within the pond and outlet structure builds up, it flows
through the flow control structure which consists of a pre-cast 10-foot-diameter concrete manhole
containing the flow control device and associated hardware. A detail of the control structure is
provided in Figure 8-4. The flow control device and connection are constructed of a 36-inch-
diameter steel pipe cross with a blind flange orifice plate, containing two openings, and an
orifice separation plate. Also included in the flow control structure are two knife gate valves,
a transition coupling pipe connection, a vent pipe and access door.

A flow control structure has also been provided along the west side of Highway 99 (Figure 8-5).
Surface water is routed into the control structure. Three cubic feet per second (cfs) are allowed
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to continue along Highway 99 and into the wetland area. When surface water flow is greater
than 3 cfs, the excess water is diverted through the control structure into the storm drainage
collection pipeline to the on-site detention pond.

8.1.3.2 Pipeline and Manholes
The storm drainage collection and discharge pipeline systems for surface water runoff are

composed of reinforced concrete and ductile iron pipe of varying lengths and diameters. An
inventory of these pipelines is provided in Table 8-1.

Table 8-1
Storm Drainage Pipeline Inventory

Pipe Size (inches) Pipe Material Length (feet)
12 Concrete 265

12 Ductile Iron 48

16 ' Ductile Tron 505

24 Ductile Iron 75

24 Concrete 4,040

30 Concrete 521

36 Concrete | 2,569
TOTAL 8,023

The purpose of the pipeline system is to route stormwater from off-site sources located east of
I-5 in the Linda Heights residential area and along Highway 99 into the landfill’s detention pond.

The pipelines which collect and convey the surface water runoff to the detention pond are

referred to as collection pipelines and are called out on the figures as pipeline storm drain

(PSD). The general location of the collection pipeline system is shown in Figure 8-6.

In addition to the collection pipeline, a discharge pipeline also exists to carry stormwater from
the detention pond to a discharge point located on McSorley Creek, west of the landfill site. A
baffled outlet structure is located at the downstream end of the discharge pipeline system and
is designed to reduce the velocity of flow as it exits the contained system (Figure 8-7). The
structure is reinforced concrete with an aluminum grate which has been provided to restrict
access to the interior of the structure. The location of the discharge pipeline system and the
baffled outlet structure is shown in Figure 8-6.
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Manholes and catch basins are installed along the collection and discharge pipelines at surface
water collection points, vertical grade breaks, and horizontal changes. Table 8-2 identifies
manholes located within the system by size, type, and inlet and outlet pipe sizes.

8.2 NORMAL OPERATION

Under normal operating conditions, the surface water drainage system operates automatically as
a function of gravity. Surface water collected from the landfill surface, as well as that runoff
collected within the off-site collection systems, flows into the detention pond where it is stored.
This water is slowly released through the outlet control structure into the discharge pipeline,
where it is conveyed and ultimately discharged through the baffled outlet structure into McSorley
Creek.

The following section brieﬂy describes these operations and special considerations which the
operator should bear in mind during the operation of the system. :

8.2.1 On-Site Drainage

. Inspect drainage collection ditches for erosion and/or sedimentation buildup.
Perform necessary repairs or maintenance in accordance with Section 8.3.

. Inspect ditches and culverts and remove debris or other obstructions which may
impact flow.

. Inspect underdrains at the cleanout and outlet locations to check for signs of
damage, clogging, etc.
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Table 8-2
Pipeline Systen Manholes

Manhole Manhole Size Inlet Pipe Size Outlet Pipe Size
Manhole No. Type (feet) (inches) (inches)
On-Site Collection System:
MH 1 202B 6 30 30
MH 2 202A 6 30 30
MH E-1 202B 6 36 36
MH E-2 202B 6 6, 36 36
Highway 99 Collection System:
MH 20 202B 6 12, 24 30
MH 21 202B 4 12 12, 12
MH 22 202B . 6 12, 12 24
" I-5 East Collection System:
MH E-3 202A 6 36 24
MH E-4 201A 4.5 24 24
MH E-5 201B 4.5 24 24
MH E-6 201B 4.5 24 24
On-Site Discharge System:
MH 19 202A 6 36 36
MH 20 202A 6 36 36
MH 21 202A 6 36 36
MH 22 205 10 36 36

Off-Site Discharge System:

MH 1 201A 4.5 24 24
MH 2 201A 4.5 24 24
MH 3 201A 4.5 24 24
MH 4 201B 4.5 24 24
MH S 201A 4.5 24 24
MH 6 201A 4.5 24 24
MH 7 201B 4.5 24 24
MH 8 201B 4.5 24 24
MH 9 201A 4.5 24 24
MH 10 201A 4.5 24 24
MH 11 201A 4.5 24 24
MH 12 201A 4.5 24 24
MH 13 201A 4.5 24 24
MH 14 201A 4.5 24 24
MH 15 202B 6 36 24
MH 16 202A 6 36 36
MH 17 202A 6 36 36
MH 18 202A 6 36 36
MH 19 202A 6 36
Midway Landfil 21-1550-15
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8.2.2 Detention Pond

. Inspect pond side slopes and inlets for erosion. Perform necessary repairs or
maintenance in accordance with Section 8.3.

. Inspect inlets to pond and remove sedimentation, debris or other obstructions
which may impact flow.

. Inspect the trashrack and pond outlet (Figure 8-8) and remove any debris or
obstructions which may cause plugging monthly and after storms.

. Check the dewatering pump station and flow meter vault for correct operation in
accordance with Chapter 9.

. Check dewatering system cleanout covers to ensure a tight, secure fit with the
frame assembly.

8.2.3 Pipeline and Flow Control Systems
8.2.3.1 Flow Control Structure

. Knife gate valves located inside the outlet control structure should be set as
follows (Figure §8-4):

> Open knife gate valve KGV-36-1
> Close knife gate valve KGV-36-2
Note: Access to the operating nuts for these valves is through a cast iron valve
box in the structure lid. Both knife gates are operated by turning the 2-inch-

square nut with the operating wrench.

. Inspect and remove all debris from inside the flow control structure which may
impact flow.

8.2.3.2 Storm Drain Pipelines and Manholes
. Inspect manholes and remove all rocks, sediment, and other debris. Refer to the
Midway Landfill Site Safety Plan for confined space entry program before
attempting to enter a manhole.
. Check all manhole covers to ensure a tight, secure fit with the frame assembly.

8.2.3.3 Underdrain Pipelines

. Inspect meter boxes at cleanout locations to ensure they are properly set at grade
and that all sediment and other debris is removed.

. Check underdrain cleanouts (Figure 8-1) to ensure a tight fit.
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8.2.3.4 McSorley Creek Qutlet Structure and Check Dam

. Remove sediment, debris and other obstructions to ensure uninterrupted flow of
discharge water.

. Inspect check dam and remove debris or sediment which may impact flow,
8.3 ROUTINE MAINTENANCE
8.3.1 General

Routine maintenance of the surface water drainage system and detention pond is required to keep
the system in good operating condition. Serious health and environmental hazards, as well as
extensive property damage, can result from surface water infiltrating into the landfill or from
storm drain pipes which surcharge as a result of backups and overflows within the drainage
system.

8.3.1.1 Preventive and Corrective Maintenance

Preventive maintenance consists of the inspection of the system and the development of a data
base that provides maintenance personnel a past history of trouble areas. This gives maintenance
crews some guidance to the locations and frequency of preventative maintenance and to the types
of preventative maintenance which would be most effective. It includes the activities performed
to prevent repairs or problems.

Corrective maintenance may be referred to as demand or emergency maintenance or repair as
it is performed as a result of a problem. Corrective maintenance consists of the repair of a
broken item. Corrective maintenance is a repair item which requires immediate action to correct
the problem for return to normal operation.

Table 8-3 provides a listing of preventive maintenance activities for the drainage system
components. This table identifies maintenance conditions, states when required maintenance
should be performed, and provides a suggested frequency of when the system component should
be inspected for maintenance. :

CAUTION: Because the slopes at the McSorley Creek outlet structure are steep and
slippery, it is recommended that personnel use a lifeline when performing
inspections or maintenance at this location.
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Table 8-3
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System Defect Inspection Conditions When Maintenance Required
Component Frequency Maintenance is Needed and Results Expected
Surface Drainage
Open Ditches Trash & Debris Once every  Trash and debris Trash and debris
year exceeds 1 cubic foot cleared from ditches.
per 1,000 square feet
of ditch and slopes.
Sediment Once every Accumulated sediment  Clean/flush ditch of all
two years that exceeds 20% of sediment and debris so
the design depth. that it matches design.
Vegetation Once every Vegetation that reduces  Cut or mow grass/pull
two years free movement of weeds to allow water
water through ditches.  to flow freely through
ditches.
Erosion Damage to Once per When any visible signs  Fill with gravel base
Slopes year of erosion are detected.  material or quarry
spalls to stop erosion.
Rock Lining out of Once every  Maintepance person Replace rocks as
Place or Missing (if  five years can see native soil shown on design plans.
applicable) beneath rock lining.
Pipes and Sediment & Debris Once every TV shows accumulated  Clean pipe of all
Culverts two years sediment that exceeds sediment and debris.
(includes outlets with the TV~ 20% of the diameter of
and cleanouts) the pipe.
Vegetation Once every Vegetation that reduces Remove all vegetation
two years free movement of so water flows freely
water through pipes. through pipes.
Damaged Once every Protective coating is Repair, replace or re-
five years damaged; rust is coat pipe.
causing deterioration to
any part of pipe.
Any dent that decreases  Repair or replace pipe.
the end area by more
than 20%.
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Table 8-3 (cont)
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System Defect Inspection Conditions When Maintenance Required
Component : Frequency . Maintenance is Needed and Results Expected
Detention Pond
Side Slopes Erosion As Eroded damage over 2  Stabilize slopes by
Conditions inches deep where using appropriate
Dictate cause of damage is still  erosion control
present or where there measure(s); e.g., rock
is potential for reinforcement, planting
continued erosion. of grass, or
compaction.
Vegetation As Large weeds present. Remove large weeds.
Conditions
Dictate
Storage Area Sediment Once every Accumulated sediment  Cleanout sediment to
two years that exceeds 10% of approximate pond
the design pond depth.  shape and depth; re-
seed pond if necessary
to control erosion.
Pond Dikes Settlements As Any part of dike which  Build dike to the
Conditions has settled 4 inches design elevation.
Dictate lower than the design
elevation.
Synthetic Liner Exposed and/or As Synthetic membrane Patch liner using a
Tom Conditions liner has been exposed  piece of 60 mil HDPE
Dictate and/or torn to any material that is 3
degree. inches larger in all
directions than the area
to be patched. Fillet
weld patches with
molten HDPE
extrusion material.
Cover exposed area to
design depth.
Dewatering Sediment and Debris  Once every TV shows accumulated  Clean pipe of all
Pipes year with sediment that exceeds sediment and debris
the TV 20% of the diameter of using conventional
the pipe. sewer cleaning
methods.
Paver Blocks Damaged Once every When blocks are Replace damaged
year cracked. blocks.
Pond Debris Once every  When debris is noted Clean the pond of all
year in the pond. debris.
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Table 8-3 (cont)
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System Defect Inspection Conditions When Maintenance Required
Component Frequency Maintenance is Needed  and Results Expected
Flow Control Structure
Control Structure  Trash & Debris Once every Distance between Remove all trash and
(includes sediment) year debris build-up and debris.
bottom of orifice plate
is less than 1.5 feet.
Structural Damage Once every Structure is not Attach structure
twenty years  securely attached to securely to pipe.
manhole wall and
outlet pipe structure
should support at least
1,000 pounds of up or
down pressure.
Once every Structure is not in Re-align structure to
twenty years  upright position (allow  plumb.
up to 10% from
plumb).
Once every Connections to outlet Repair or replace
ten years pipe are not watertight  connections to outlet
and show signs of rust.  pipe and make
watertight and work as
designed.
Once every Any holes - other than  Repair holes in
twenty years  designed holes - in structure.
structure.
Knife Gate Damaged or Missing Once every  Knife gate is not Repair/replace knife
ten years watertight or is gate and make
missing. watertight and work as
designed.
Once every Gate is rusted over Repair/replace to mest
twenty years 50% of its surface design standards.
area.
Orifice Plate Damaged or Missing Once every Control device is not Repair/replace plate to
twenty years  working properly due work as designed.
to missing, out of
place, or bent orifice
plate.
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Table 8-3 (cont)
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System Defect Inspection Conditions When Maintenance Required
Component Frequency Maintenance is Needed  and Results Expected
Flow Control Structure (cont)
Valves and Stuck Twice per Valves or other Repair as required.
Other Moveable year moveable objects don’t .
Objects move.
Obstructions Once every Any trash, debris, Free plate of all
year sediment, or vegetation  obstructions, check
blocking the plate. operation.
Overflow Pipe Obstructions Once every Any trash or debris Free pipe of all
year blocking (or having the  obstructions to work as
potential of blocking) designed.
the overflow pipe.
Manhole Cover Difficult to Once every One maintenance Repair lid to allow
Structure Lift year person cannot open lid  opening by on
after applying 80 maintepance person.
pounds of lift. Intent
is to keep cover from
sealing off access to
maintenance.
Plugged Air Vents Once every One half of end area of Free vents of
year a vent is blocked at debris/sediment.
any point with debris
and sediment.
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Table 8-3 (cont)
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System Defect Inspection Conditions When Maintenance Required
Component Frequency Maintenance is Needed  and Results Expected
Manholes
Manhole Trash/Debris Twice per Trash or debris (in the  Remove all trash or
(includes sediment) year basin) that exceeds 1/3  debris.
the depth from the
bottom of basin to
invert of the lowest
pipe into or out of the
basin.
Twice per Trash or debris in any  Free inlet and outlet
year inlet or outlet pipe pipes of trash or
blocking more than 1/3  debris.
of its height.
Twice per Dead animals or Remove all dead
year vegetation that could animals or vegetation
generate odors or present within the
dangerous gases (e.g., manhole.
methane)
Twice per Deposits of garbage Clean condition which
year exceeding 1 cubic foot  would attract or
in volume. support the breeding of
insects or rodents.
Structural Damage Once every Top slab has holes Repair holes or cracks
to Frame and/or Top 50 years larger than 2 square in top slab.
Slab inches or cracks wider
than 1/4 inch.
Once every Frame not sitting flush ~ Repair frame to sit
50 years on top slab, i.e. flush on top slab
separation of more than
3/4 inch of the frame
from the top slab.
Cracks in Manhole Once every Cracks wider than 1/2 Replace/repair
Walls/Bottom 20 years inch and longer than 3 ~ manhole to design
feet, any evidence of standards.
soil particles entering
manhole through
cracks, or maintenance
person judges that
structure is unsound.
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Table 8-3 (cont)
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System
Component

Defect

Inspection
Frequency

Conditions When
Maintenance 1s Needed

Maintenance Required
and Results Expected

Manholes (cont)

Manhole (cont)

Cracks in Manhole
Walls/Bottom (cont)

Settlement/
Misalignment

Fire Hazard

Vegetation

Pollution

Cover Not in Place

Locking mechanism

not working

Ladder Rungs
Unsafe

Once every
20 years

Once every
20 years

Once per
year

Once per
year

Once per
year

As
conditions
indicate
Once per
year

Once every
ten years

Cracks wider than 1/2
inch and longer than 1
foot at the joint of any
inlet/outlet pipe or
evidence of soil
particles entering
manhole through
cracks.

Manhole has settled
more than 1 inch or
has rotated more than 2
inches out of
alignment.

Presence of chemicals
such as natural gas,
oil, and gasoline which
create hazard.

Vegetation growing in
inlet/outlet pipe joints.

Non-flammable
chemicals present.

Cover is missing or
only partially in place.

Mechanism cannot be
opened by one
maintenance person
with proper tools.
Bolts into frame have
less than 1/2 inch of
thread.

Maintenance person
judges that the ladder
is unsafe due to
missing rungs,
misalignment, rust,
racks, or sharp edges.

Repair cracks to where
cracks are no more
than 1/4 inch wide at
the joint of inlet/outlet

pipe.

Replace/repair
manhole to design
standards. .

Remove or store all
flammable chemicals
present per
recommended practice.

Remove all vegetation
and root growth.

Remove all poliution
present other than
surface film.

Replace or reset
manhole cover.

Repair mechanism so
that it opens.

Repair ladder to meet
design standards.
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Table 8-3 (cont)
Maintenance/Inspection Schedule
for Surface Water Management Facilities

System Defect Inspection Conditions When Maintenance Required
Component Frequency Maintenance is Needed  and Results Expected
MocSorley Creek Outlet Structure
Rock Pad Missing or Moved Once every  Only one layer of rock  Replace rocks to
Rock S years exists above native soil  design standard.
in area five square feet
or larger, or any
exposure of native soil.
Metal Grate Trash & Debris Once or Trash or debris is Clear grate.
twice per plugging more than
year 20% of the openings in
the grate.
Damaged/missing Once every Bars are bent out of Repair bars to design
bars S years shape more than three standards.
inches.
Internal Worn or Damaged Once every Structure dissipating Replace structure to
Chamber Baffles, Sides of 20 years flow deteriorates to 1/2  design standards.
Chamber of original size or any
concentrated worn spot
exceeding one square
foot which would make
structure unsound.
Ditch Erosion Once per When any visible signs  Fill with gravel base
year of erosion are detected.  or quarry spalls to stop
erosion.
Check Dam Debris Once per When debris reaches Remove debris.
year one-half the height of
the dam.
Hillside and Erosion Once per When erosion is Add riprap as required
Stream Banks year detected. to prevent erosion.

8.4 EMERGENCY OPERATION

Emergency conditions require changes in the normal operation of the surface water drainage
system. Emergency conditions which may occur during the operation of the system include:

. Water surcharging under the pond’s liner system as a result of dewatering system
failure. Failure to respond to this condition may result in damage to the liner.

. Surface water contamination. Discharge of contaminated water creates potential

health risks to nearby residents and the environment.
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. Overtopping of the lined detention pond. This condition provides the potential
for flooding of the landfill, adjacent properties, and the dewatering pump station
electrical controls. Therefore, the pond level should be closely monitored.

8.4.1 Surcharging of Liner System

Surcharging of groundwater beneath the detention pond’s membrane liner system would likely
be caused by a failure of the dewatering pump station or a related system. The operator would
detect this condition by an increased water level in the pump station wet well, or in an extreme
condition, by an uplifting (bulge) of the pond bottom or side slopes. When these conditions are
detected the operator should refer to Chapter 9 of this manual for proper response procedures.

8.4.2 Surface Water Contamination
Contamination detected in surface water runoff may be detected in runoff stored in the detention
pond. The source of the contamination need not necessarily be located at the landfill site. Off-
site chemical spills could go undetected and enter into the collection system where it would be
carried to the pond and later detected.
The identification of contaminated surface water may occur by the operator noticing an oil slick
on the pond surface or through the course of routine water quality monitoring. Should
contamination be detected the operator should follow the following emergency procedures:

. Close knife gate valve KGV-36-1 located in the flow control structure.

. Notify the Field Supervisor.

. Notify proper contamination response authorities (Chapter 7).

. Provide a pump truck to maintain normal water levels in pond.

. Determine source of contamination and take necessary actions to stop further
contamination of surface water.

. Cleanup or remove contaminated runoff.
. Open knife gate valves KGV-36-1 to allow for normal release.
8.4.3 Overtopping of Detention Pond

The buildup of water within the pond above normally experienced water levels may be caused
by several reasons.
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C.

D.

Obstructions in the discharge pipeline which restrict the flows leaving the
detention pond.

Plugged or partially blocked orifice openings on the outlet control structure.
Debris or obstructions on the trashrack or pond outlet.

A storm frequency which exceeds that of 100 years and results in a surface water
runoff quantity which exceeds the detention ponds design capacity.

When an increased water level is experienced in the pond the operator(s) should investigate to
determine the cause of the problem so that the proper course of action can be taken. These
causes can be determined by using the troubleshooting guide provided in this chapter.

Once the cause is known the operator should then implement the proper course of action
necessary to prevent an emergency situation from developing. The following is a description
of emergency procedures which should be followed under the various described conditions.

Plugged Discharge Pipeline

Open knife gate valve KGV-36-2 in the flow control structure. The opening of
this valve may create enough flushing action to dislodge foreign material caught
in the pipeline.

Close knife gate valves KGV-36-1 & KGV-36-2 in flow control structure to stop
pond discharge.

Use pump trucks to lower pond water levels, as necessary, if blockage doesn’t
clear.

Identify area of the blockage and take proper actions to correct the problem.

Open knife gate valve KGV-36-1.

Plugged or Blocked Orifice Openings

Midway Landfill
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Open knife gate valve KGV-36-2.
Use pump trucks to lower pond water levels, as necessary for access to orifice.
Remove blockages or obstructions from pond outlet flow control structure.

Close knife gate valve KGV-36-2.
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Debris or Obstructions on Trashrack/Pond Qutlet

. Use pumps and direct discharge to discharge pipeline or use pump trucks to lower
pond water levels.

. Remove debris from trashrack/pond outlet.
Storm Frequency Greater than 100 Years

. The pond outlet flow control structure is equipped with an overflow. In the event
that the overflow is not capable of passing sufficient water quantities necessary
to maintain lower water levels within the pond, open knife gate valve KGV-36-2
to provide for additional release of runoff water.

8.5 TROUBLESHOOTING

This section has been provided to help the operator in identifying and solving operation and
maintenance problems. Table 8-4 lists common operation and maintenance problems for the

surface water drainage and detention systems, their probable causes, and control and prevention
techniques.
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Table 8-4

Troubleshooting Guide

for

the Surface Water Drainage and Detention Systems

Indicators/ Qbservations Probable Cause

Solutions

Gravity pipelines plugged
- manholes surcharge or
overflow.

Intermittent flow or
surging during heavy
rainfall.

Detention pond outlet
plugged - water levels
backup in pond

Runoff water won’t flow
in collection ditches

Obstructions in pipe
blocking or causing
an impediment in
the flow. Low
velocity caused
debris such as
rocks, sediments,
sticks, etc. to build

up in pipe.
Infiltration of
groundwater

through cracked or
broken pipes.

a. Debris on
trashrack which
restricts flow.

b. Obsu'ucﬁons in
discharge pipeline
which impede flow.

¢. Debris on flow
control structure
which restrict or
impede flow.

Obstructions or
sediment in the
ditch block the
gravity flow of
runoff.

Routinely check and clean areas which
experience low flow or are on flat
grade.

Inspect for and repair broken lines.

a. Routinely check and clean trashrack
and pond outlet.

b. Clean pipeline.

c. Routinely check and clean outlet
structure and flow control orifices of
debris, sediment, etc.

Routinely check ditches and remove
obstructions which may impede flow
and remove sediment which has
accumulated in the ditches.
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Table 8-4 (cont)
Troubleshooting Guide
for
The Surface Water Drainage and Detention Systems

Indicators/ Observations Probable Cause Solutions
Runoff water backs up Sediment or debris  a. Remove sediment or debris from
behind culvert, inlets create a restricion  inlet to pipe.

which causes the

water to backup. b. Remove sediment or debris in pipe.
Poor discharge water a. Excessive oil a. Routinely inspect control manhole
quality accumulation in for oil buildup and clean as necessary.

pond flow control

structure.

b. Blockage of light b. Remove plant growth at regular
in detention pond by intervals from pond surface.
excessive plant

growth.
c. Contaminated ¢. Determine sources of runoff
surface water contamination and implement measures
runoff. to stop further contamination.

Insect Generation Excessive plant Remove excessive plant growth or
growth. apply insecticides.

8.6 RECORDS AND RECORDKEEPING

Maintenance and costs records should be kept for all services required for the surface water
drainage system. Service records are essential for calculating operating costs, determining
budget requirements, preparing maintenance schedules, and for scheduling repairs.
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OPERATOR NOTES AND COMMENTS
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9. DEWATERING PUMP STATION
9.1 DESCRIPTION

This chapter discusses the dewatering pump station and flow metering equipment, which
functions to remove groundwater from beneath the stormwater detention pond. Discussions in
this chapter focus on the operation and maintenance of these facilities, including operation under
emergency conditions, and recordkeeping procedures.

Major components of this system, as shown in Figure 8-3, include:

. Dewatering Pump Station
. Flow Metering Vault
. Force Main Discharge Pipeline

9.1.1 Dewatering Pump Station

The pump station facilities shown in Figure 9-1 consist of wet well and a duplex submersible
pumping system.

9.1.1.1 Pumps

The pumps are vertical, non-clog, submersible effluent type with a rated capacity of 100 (gpm)
at a total dynamic head (TDH) of 30 feet each. Each pump is powered by a 3,450 RPM,
constant speed, 1 horsepower, 230 volt, single phase, 60 cycle alternating current motor. The
pumps are a Hydromatic Model #SPD100H and are capable of handling solids with a 3/4-inch
maximum diameter.

9.1.1.2 Piping and Valves

Each submersible pump discharge pipe is fitted with a 2-inch check valve (CV-2-1, CV-2-2) and
a 3-inch check valve (CV-3-1, CV-3-2), both which are contained in the wet well. A 3-inch
gate valve (GV-3-1, GV-3-2) is located outside the wet well in a concrete valve vault.

9.1.1.3 Wet Well

The pump station wet well consists of a pre-cast concrete manhole. It has a 6-foot inside
diameter, is 20 feet 8 inches in depth and has a capacity of 211 gallons per foot of depth.

9.1.1.4 Pump Control System

Adjustable mercury float switches are used to activate and deactivate the pumps in the automatic
mode of operation. The mercury float switches are encapsulated in a smooth, pear-shaped
chemical resistant polypropylene casing. One switch is used for each of the following system
functions (OFF, LEAD PUMP ON, LAG PUMP ON, HIGH LEVEL ALARM). Float switches
suggested setting are listed in Table 9-1.
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Table 9-1
Suggested Float Control Switches Setting

Heights from Top of West

Switch Function Water Elevation Well (Feet)!
Pumps Off 319.0 21.0
Lead Pump On 323.0 17.0
Lag Pump On 329.0 11.0
High Water Level - 330.0 10.0

! Distance is measured from top of wet well (Elev. 340.0) to bottom of weight on cord

immediately above the float switch.

9.1.1.5 Instrumentation and Control

Pump Selection Switches

The pumps are controlled by HAND-OFF-AUTO selector switches on the control panel inside
the control panel. In the HAND setting, the pump will run continuously until the selector switch
is turned to OFF or AUTO. In the AUTO position the pumps will be controlled by the float
switches in the wet well. See Section 9.3 pump station normal operation for a description of
the automatic operation of the system. The OFF position shuts off control voltage.

CAUTION: The main power is still present at panel and pumps until the main breaker
switch is turned off.

Automatic Lead/T.ag Pump Alternator

The automatic lead/lag submersible pump alternator is controlled by a relay in the control panel.
When the lead pump operation is stopped by the pumps OFF switch the alternating relay will
index so the lag pump will start on next operation. The function of this system is to provide
even wear on the pumps, so at anytime the elapsed hour time meter on the control panel should

indicate about the same operating time for each pump. This feature also prolongs the motor life
by allowing longer cycle times between motor starts. :

The pump alternator circuit operates independently of the pump’s operational status. In other
words, the alternator circuit can’t tell if a pump is operational or not. Because of this, the
circuit can’t change the lead/lag combination due to a pump failure or a pump being in the OFF
position. For example, if the lead pump were in the OFF position, the alternator circuit would
still keep this pump as the lead pump and the lag pump would not turn on until the level rose
to the lag pump setpoint. When the lag pump shuts off, the alternator circuit will index and the
lag pump will switch to the lead pump for the next cycle.
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During the next cycle, the lead pump will operate normally, but now the lag pump (which is in
the OFF position) will not turn on if the level was to rise to the lag pump setpoint.

9.1.1.6 Support System

Pump Removal System

The submersible pumps are equipped with a pump disconnect system to permit the easy removal
of each pumping unit for inspection or service.

The pumps are securely attached to a sliding guide bracket that travels on two guide rails. Each
pump has a hydraulically sealing discharge elbow that automatically connects to the discharge
pipe when the pump is lowered into place and provides a leak-proof seal when the pump is in
operation.

Electrical System

The pump station is powered by 220 volt, single phase, 60 Hz power supplied by Puget Power.
9.1.2 Flow Metering Station

The flow metering station records the amount of groundwater discharged from the dewatering
pump station. The flow monitoring meter and associated piping are located in a 4-foot-2-inch
wide by 6-foot-6-inch long by 3-foot-8-inch deep, precast concrete utility vault, as shown in
Figure 9-2. The flow meter consists of a 4-inch turbine water meter. The flow meter is
equipped with three 4-inch gate valves (GV-4-1, 2 and 3) which have been provided to allow
flow to bypass the meter in order to provide for its maintenance or removal.

9.1.3 Force Main Discharge Pipeline

A 4-inch force main conveys the groundwater discharged from dewatering pump station to the
Midway Sewer District sewage collection system.

9.2 STARTUP AND INITIAL OPERATION

If the pump station fails to function, groundwater will back up in the dewatering system
collection pipes located beneath the detention pond’s membrane liner system. The presence of
this water beneath the detention pond creates potential risks to the liner system because of
possible damage which may occur from excessive hydrostatic pressures.

The following procedures should be followed during the initial operation of the dewatering pump
system. :
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9.2.1 Detention Pond

- Check dewatering system cleanouts to make sure they are securely in place.

9.2.2 Dewatering Pump Station

Unlock and open wet well and valve vault access hatches.
Remove any debris or sediment which has accumulated within the wet well.

Check to see that the pumps are properly lubricated and ready for operation in
accordance with the manufacturer’s instruction manual.

Verify the discharge valves for the pumps being operated are in the OPEN
position (Figure 9-3).

Inspect the Midway Sewer District manhole to make sure it is ready to receive
flow.

Check all four float switch settings to verify they are set correctly.

Check and record the readings at the pump running time meters.

Place the main circuit breaker located in the control panel in the ON position.
Set the HAND-OFF-AUTO selector switch on AUTO. If necessary, introduce
a simulated flow of sufficient quantity into the wet well to raise the water level
above both the lead and lag ON switches. If no water is available, manually pull
up floats to simulate flow.

Observe equipment for proper operation.

Close and lock access hatches.

9.2.3 Flow Metering Station

Midway Landfill

0&M Manual

Verify all valve settings for the flow meter are in the appropriate setting as shown
in Figure 9-4.
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9.3 NORMAL OPERATION

During normal operation, both pumps are set to the AUTO position. The system valve lineup
is as follows:

n Verify valves in the OPEN position:
. Gate Valves GV-3-1 and GV-3-2 (Figure 9-3)
. Gate Valves GV-4-1 and GV-4-2 (Figure 9-4)
= Verify gate valve GV-4-3 is in the CLOSED position (Figure 9-4)
When the wet well water level rises to the lead pump ON level switch position, the lead pump
turns on and pumps at the specified rate (see pump manufacturer’s literature for pump
performance curves). When the wet well water level drops to the OFF level switch position,

the lead pump will turn off and the alternating relay will index so the lag pump will start on the
next cycle as the lead pump.

If the wet well level continues to rise with the lead pump in operation, the lag pump ON level
switch will be activated, causing the lag pump to turn on and pump with the lead pump until the
wet well level drops to the pumps OFF level switch position. When the OFF level switch
position is reached, both the lead and the lag pumps turn off. The lead and the lag pumps are
identically rated.

If the wet well level continues to rise when both pumps are operating, the high wet well level
alarm switch will energize the high wet well level alarm.

If either of the pumps should fail, the pump alternator circuit will not be affected. This means
that the remaining pump will switch back and forth between the lead and lag position.

9.4 ALTERNATE OPERATION

This subsection discusses operation of the dewatering pump system for three alternative modes
of operation.

9.4.1 Manual Operation of Pumps
. Verify that all valves are in the appropriate position per Section 9.3.

. Set the HAND-OFF-AUTO selector switch for the pump(s) in question to the
HAND position.

CAUTION: When the pump(s) are in the HAND position they will run
continuously, even when the water level drops to the OFF level
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switch position. Do not run the pump(s) in the HAND position
unless there is another person monitoring the water level in the wet
well. This will prevent possible damage to the pump(s).

9.4.2 Automatic Operation of Only One Pump

. Verify that all valves are in the appropriate position per Section 9.3. Close the
gate valve (GV-3-1 or GV-3-2) for the pump not in operation if the pump is to
be pulled out of the wet well for service. The circuit breaker for the disabled
pump should be turned to the OFF position for safety.

. Turn the HAND-OFF-AUTO selector switch for the pump not being operated to
the OFF position.

. The pump in service will operate in the automatic mode of operation. With each
on/off cycle, the pump will switch between either the lead or lag operating
setpoints.

9.4.3 Total Shutdown

If the pump station shutdown is required due to a malfunction of both pumps, the pump control
system, or the electrical system the following procedure should be followed:

. Turn the HAND-OFF-AUTO for both pumps to the OFF position.
. Switch the main power disconnect switch to OFF for safety.

Water will start backing up in the wet well and the upstream groundwater collection system, and
the high water level alarm float switch will energize and signal the high water alarm. For
extended periods of "total shutdown," portable pumps should be used to maintain the pumping
of groundwater to prevent the possibility of damage to the liner system. The portable pumps
can be set up to discharge to the detention pond.

To restart the station, return the power DISCONNECT switch to the ON position, and then turn
the pump operation selection switch back to the AUTO position.

9.4.4 Flow Metering Station
The flow metering station is equipped with valving which allows alternate operation for periods
when maintenance or repair of the flow meter is required. When maintenance or repair of the
meter is necessary, the following procedure should be followed:

. Turn gates valves GV-4-1 and GV-4-2 to the CLOSED position.

. Turn gate valve GV-4-3 to the OPEN position.
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This alternate operation allows discharge water to bypass the meter and easily facilitates the
meters removal for repairs or servicing.

9.5 ROUTINE MAINTENANCE

The following routine operation and maintenance tasks should be followed to keep the pump
station operating in good condition. A partial list of routine tasks which may be required to
keep the pump station operating in good order is provided below. This procedure should be
used in conjunction with the manufacturer’s recommended operation and maintenance
instructions. Table 9-2 is a summary of the routine maintenance requirements of the dewatering
pump station.

9.6 TROUBLESHOOTING

Common operation and maintenance problems for the dewatering pump station, their probable
causes, and control and prevention techniques are listed in Table 9-3.

9.7 ALARM CONDITIONS
There are three different alarms for the dewatering pump station. They are:

. Pump seal failure
. Pump high temperature
. High water level in the well

The pump seal failure alarm activates if moisture is detected in the pump motor. The high
temperature alarm activates if the pump is an overload condition which is causing the pump to
overheat. The high level alarm will activate if the level in the well reaches El. 330 feet.

Both the seal fail and high temperature alarms have indicating lights located on the control panel.
The high level alarm has an indicating light mounted on top of the control panel.

The high temperature and high water level alarms have reset switches located on the control
panel. The reset switches must be pushed to clear the alarms. If the alarm does not clear after
pushing the reset switch, then the alarm condition still exists.

The alarm system should be tested at least once a quarter.
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Table 9-2
Maintenance/Inspection Schedule
for Dewatering Pump Station

System Inspection

Component Defect Frequency Maintenance Required and Results Expected
Wet Well

Walls/Floor Scum Buildup Weekly Wash scum off of the wall and break up scum to

control odor and prevent grease buildup.

Sediments/ Debris Weekly Remove and dispose of sediments and floating debris
which could clog pumps.

Float Switches Scum Buildup Weekly Clean accumulations of scum and other materials from
float switches, using a high pressure hose, if necessary.
Check to make sure that the float switches are not

tangled.
Pumps
Intake Intake Clogging  Annually  Remove pump(s) and check intake.
Impeller Clogging Twice per Inspect impeller and body for clogging.
year
Motor Current Draw Anpually  Check the pump motor current draw for high power
requirements.
Unusual Noise Weekly Listen for unusual noises and repair/replace pump as
necessary. '
Control System
Float Switches Monthly Regularly inspect the system and float switch settings.
Alarms Quarterly  Simulate the wet well high water level conditions. Also
push the Seal Fail Test switch and verify the alarm light
turns on.
Piping and Valves
Gate Valves Sticking Monthly Regularly exercise the valves.
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Table 9-3

Troubleshooting Guide for the

Pump Station

Indications/ Observations

Probable Cause

Solutions

1. Force main plugged, pumps

won't deliver flow, wet wells back

up, high level alarm sounds, and

eventually groundwater backup into

collection system under pond.

2. Pumps plugged.
3. High level alarm repeats.

4. High pump time.

5. Pumps won't start.

6. Intermittent flow or surging.

7. Pump not running.

8. Pump not running, circuit
breaker will not reset.

9. Pump is running, but discharge
is reduced.

10. Clogged pump.

1. Obstructions in force main
blocking or causing impediment in
the flow, or debris was picked up
from the wet well and pumped into
the force main.

2. Debris in wet well causing
obstruction in pump.

3. Low pumping rate caused by plug
in force main. One pump failed.

4. Partial plug in pumping system.
Infiltration.

5. Pumps, level switch or control
circuit problems. Pumps are
plugged.

6. Improper wet well level switches
position.

7a. Defective control circuit.

7b. Clogged pump or closed valve.

8a. Short circuit.
8b. Faulty breaker.

8c. Pump binding.

9a. Pump is air-bound.
9b. Clogged impeller.

10. Grease accumulations.

1. Routinely check and clean
wet well.

2. Backflush pumps and check
wet well for debris.

3. Routinely check and clean
wet well.

4. Check running time meters
at each scheduled maintenance
check.

5. Check pump controls (level,
alternator, etc.) and check to
see if pumps are plugged.

6. Check and adjust level
switches.

7a. Use meter to check
switching circuits and replace
defective part.

7b. Inspect pump for
obstruction and remove
obstruction.

8a. Inspect electrical
equipment for damage.

8b. Inspect electrical
equipment for damage.

8c. Inspect pump for
obstruction and remove
obstruction.

Sa. Bleed air from pipe and
remove obstruction.

9b. Inspect for and remove
obstruction.

10. Check grease accurnuiation
on walls of wet well or
remove grease by dewatering
the wet well and scraping the
bottom.
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Table 9-3
Troubleshooting Guide for the

Pump Station
Indications/ Observations Probable Cause Solutions
11. Rising power consumption. 11. Clogged pump. 11. Remove obstruction in
pump.
12. Improper liquid levels. 12. Hang-ups in float level switches.  12. Remove obstruction,
release float.
13. Excessive wear or damage to 13a. Sand accumulations in wet _ 13a. Inspect for eroding
pumps. well. action, corrosion and solids
build-up and remove sand
from wet well.
13b. Grease accumulations in the 13b. Inspect and clean wet
wet well. well.
Midway Landfill ‘ 21-1550-15
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9.8 EMERGENCY OPERATION

Failure of the dewatering pump station to function can result in an emergency condition which,
unless corrected, may result in the groundwater level rising beneath the detention pond and
subsequent damage to the liner system. A pump station failure could be a result of one of the
following conditions:

Power failure

Pump malfunction

Control system malfunction or failure
Severe weather

When an emergency condition does exist the operator should take the following course of action
to alleviate the potential for liner damage.

Turn HAND-OFE-AUTO selector switch to the OFF position.

Install a portable submersible pump in the wet well. Run the discharge hose to
the detention pond. Pump to maintain a high level of approximately five feet (top
of the 6-inch perforated drain penetration) and a low level of about six inches.

Follow alarm and troubleshooting response procedure provided in this chapter
until the problem(s) can be identified and corrected.

After a power outage confirm that all pump equipment is functioning properly and
that it has not become damaged by electrical surges or voltage drops.

~ Remove portable pump.

9.9 RECORDS AND RECORDKEEPING

Maintenance and costs records should be kept for all services required for the dewatering pump
station. Service records are essential for calculating operating costs, determining budget
requirements, preparing maintenance schedules, and for scheduling repairs.

Midway Landfill
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10. I-5 PUMP STATION
10.1  DESCRIPTION

The function of the pump station facility is to collect surface drainage from an area east of I-5
plus a portion of I-5, which formerly drained into the Midway Landfill, and pump it to the
Midway Detention Pond using a portion of the existing I-5 drainage system.

The pump station facility is shown in Figure 10-1, and consists of:

. Pump Station
. Force Main Discharge Pipeline
. Overflow Structure and Detention Pond

10.2 PUMP STATION

The pump station consists of four submersible pumps in a wet well plus a separate control
building. The individual elements of the pump station system are described below.

10.2.1 Pumps

There are four vertical, non-clog, submersible solids handling pumps. Up to three of the pumps
are in service at a time, with the remaining pump as a spare. Pump use is rotated automatically
to provide even wear and longer life. Each centrifugal pump has a rated capacity of 1500 gpm
at a total dynamic head of 62 feet. Pump motors are 1750 RPM, 40 horsepower, 460 volt, three
phase, 60 cycle, alternating current types. The pumps are manufactured by Hydromatic, Model
No. S6LX, and are capable of handling solids up to 3 inches in diameter.

10.2.2 Piping and Valves

Each submersible pump has a 6-inch diameter discharge pipe which connects directly to a
vertical 8-inch discharge line through a 6-inch elbow and a 6-by-8 inch reducer. Each 8-inch
discharge line exits the wet well wall and enters a valve vault below grade. There are two valve
vaults, each taking two of the four discharge lines as shown on Figure 10-1. Each line has an
8-inch plug valve and an 8-inch check valve. The two 8-inch lines leave each of the valve vaults
and combine into 12-inch diameter lines which in turn combine into the 16-inch force main. The
16-inch force main delivers the stormwater to the catch basin at the east edge of the I-5 freeway.
From this point the stormwater flows by gravity to the west side of the freeway and the
detention pond at the Midway Landfill.
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10.2.3 Wet Well

The reinforced concrete wet well has an inside diameter of 13 feet and is 44 feet deep. It has
a volume of 993 gallons per foot of depth. An elevation view of the wet well is shown in
Figure 10-2 and a plan view is shown in Figure 10-3.

10.2.4 Pump Control System

Four adjustable mercury float switches are used to activate and deactivate the pumps in the
automatic mode of operation. In addition, three float switches are used to activate wet well
water level alarms. Table 10-1 summarizes the individual switch functions and lists the
recommended setpoints.

Table 10-1
Suggested Float Control Switch Settings

Switch Setting Elevation (in feet)
FS-1 Pumps off - 320.7
FS-2 Lead pump on . 323.3
FS-3 2nd pump on | 324.3
FS-4 3rd pump on 325.3
FS-5 High water alarm 335.0
FS-6 Overflow elevation, Ventilation fan off 347.5
FS-7 Low water alarm | 319.1

10.2.5 Instrumentation and Control

The pump controls, instrumentation, and electrical service are located in the Control Building
shown in Figure 10-4.

10.2.5.1 Pump Selection Switches

The pumps are controlled by HAND-OFF-AUTO selector switches on the control panel. In the
HAND setting, the pump will run continuously until the selector switch is turned to the OFF or
AUTO position. In the AUTO position the pumps will be controlled by the float switches in the
wet well. See Section 10.6 for a description of the automatic operation of the system under
normal operating conditions. The OFF position shuts off the control voltage.

CAUTION: Main power is still present at the panel and pumps until the main breaker
switch is turned off.
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10.2.5.2 Automatic Alternating Relay

The order in which the pumps are used during each on-off cycle is controlled by the
quadraplexor. Each time all pumps in use stop, the quadraplexor chooses a different pump
cycle. The function of this system is to provide even wear on the pumps, so at anytime the
elapsed hour time meter on the control panel should indicate about the same operating time for
each pump. This feature also prolongs the motor life by allowing longer cycle times between
motor starts.

10.2.6 Alarm System

Table 10-5 summarizes all the I-5 pump station alarms and gives a basic description of how the
system operates.

10.2.7 Support System

Each pump is securely attached to a sliding guide bracket that travels on two guide rails. The
guide rails are used to keep the pump in proper alignment with the stationary discharge piping
as the pump is being raised or lowered. All of the pumps have a hydraulically sealing discharge
elbow that automatically connects to the discharge pipe when the pump is lowered into place and
provides a leak-proof seal when the pumps are in operation.

10.2.8 Pump Removal System

The submersible pumps are equipped with a pump disconnect system to permit the easy removal
of each pumping unit for inspection or service. Once the pumps are shut off, the pressure drop
releases the hydraulic seal at the pump discharge allowing the pump to be pulled out of the wet
well by a lifting chain attached to the top of each pump.

10.2.9 Ventilation System

The ventilation system consists of two fans, an exhaust fan for the control building and the wet
well ventilation fan. The fan in the control building is a Loren Cook, Type AWD, steel wall
fan. It is designed to put out 366 cfm at 0.5 inch water pressure. The speed and length of time
this fan runs are controlled manually. The ventilation fan for the wet well is located in the
ventilation vault, southeast of the wet well. The fan is a Loren Cook Model 12CVB centrifugal
blower. This fan is designed for 1200 cfm at 0.5 inch water pressure. The ventilation vault is
connected to the wet well by ventilation ducts. This fan is controlled by the main control panel
in the control building. See Section 10.6.2 for information on this fan’s controls.

10.2.10 Electrical System

The pump station is powered by 460 volt, three phase, 60 Hz power supplied by Puget Power.
This line comes into the site underground. At the south exterior face of the Control Building

Midway Landfill , 21-1550-15
O0&M Manual 10-7 December 1992




the power comes up into the service disconnect panel, then goes to the meter and on to the
manual transfer switch, before feeding the motor control panel inside the building. Below the
manual transfer switch (Figure 10-4) is a panel with generator terminals to be used to hook up
a generator for backup power if needed during an extended power outage.

10.2.11 Water System

Water for washdown is supplied to an exterior washdown standpipe in between the wet well and
the Control Building. Water service is provided from the intersection of South 248th Street and
35th Avenue South through a 1-1/2" meter and 2-inch copper service line. The water supply
is isolated from the washdown standpipe by a reduced pressure principal backflow preventer
located in a vault south of the control building.

10.3 FORCE MAIN DISCHARGE PIPELINE

The 16-inch force main conveys the stormwater west and south along the right-of-way of the
northbound lanes of I-5 about 500 feet to a catch basin. From this catch basin the discharge
flows west under the freeway to a gravity conveyance system which routes the flow to the
detention pond at the north end of Midway Landfill.

10.4 OVERFLOW STRUCTURE AND DETENTION POND

The overflow structure and detention pond are located northwest of the wet well in the ravine
alongside I-5. The overflow structure is shown in Figure 10-5. It is constructed from two 12-
foot sections, 54 inches in diameter, of reinforced concrete pipe on end, with a beehive trash
rack on top. The top of the pipe is at El. 347.5, approximately 12 feet aboveground. The
detention pond is formed by the existing ravine alongside I-5.

Under normal conditions the stormwater drains into the existing manhole east of the overflow
structure. From there the water drains into the wet well. When the pumps are unable to keep
up with the incoming flow, the stormwater will begin to back up in the storage pond. When the
elevation of the water reaches 347.5, the water will start to drain into the overflow structure.
The overflow discharges into the 30-inch corrugated metal pipe (CMP) under I-5 to Midway
Landfill.

10.5 START-UP AND INITIAL OPERATION

To begin operation of the pump station initially, or after a prolonged shutdown, there are certain
procedures and considerations that differ from the normal operation, as described in Section
10.6. The following items need to be checked by the operator:

10.5.1 Wet Well

. Unlock and open the wet well access hatches.

. Remove any debris or sediment which has accumulated within the wet well.
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10.5.2 Pumps and Controls

Check that the pumps are ready for operation in accordance with the
manufacturer’s instruction manual.

Check the float switch settings.
Check and record the readings at the pump running time meters.

Check that the main circuit breaker (located in the control panel) is in the ON
position.

Set the HAND-OFF-AUTO selector switches on AUTO. If necessary, introduce
a simulated flow of sufficient quantity into the wet well from the washdown
standpipe, to raise the water level above FS-4, 3rd pump on switch.

Observe the equipment for proper operation.

10.5.3 Ventilation Units

Check the rotation on both the control building fan and the ventilation fan for the
wet well.

Check the belt tension of the control building fan. Be sure there is a 1/2-inch
play at all times.

Check the ductwork connecting the ventilation fan to the wet well for any
obstructions.

Start both fans. The control building an is turned on at the breaker in Panel M
and the ventilation fan is started at the main control panel.

10.5.4 Piping and Valves

*

Check that all pipelines and catch basins are free of debris or other obstructions.

Check that all valves are in the OPEN position.

10.5.5 Alarm System

Midway Landfill
Od&M Manual
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. Check the telemetry transmission to Charles Street Station to verify proper
communication and alarm transmission.

. Close and lock access hatches and control panel.

CAUTION: Before working on any control system connections, verify that all power
is turned off at the source. Verify that no power exists.

10.6 NORMAL OPERATION

Normal operation procedure for the pump station is in the AUTO mode of operation. This is
the most common mode, and it is recommended that the operator periodically review the
recommended operating procedures.

10.6.1 Pumps

Starting with the pump selector switches in the AUTO position, the pumps start and stop at
water levels determined by the settings of float switches FS-1, FS-2, FS-3 and FS-4. As the
water level rises to FS-2 setting, the lead pump will start. If the water level continues to rise
to the FS-3 setting, the lag pump will start. If the water level rises to the FS-4 setting, the Lag-
Lag pump starts. Up to three pumps will run until the water level falls below the FS-1 setting.
At this point all pumps stop and the quadraplexor alternates, choosing a different pump cycle
for the next time the water level rises to the FS-2 setting. Examples of quadraplexor alternating
cycles are in Table 10-2.

Table 10-2
Quadraplexor Alternating Cycles

Pump Cycle #1 Cycle #2 Cycle #3 Cycle #4
NW Pump Lead Off Lag-Lag Lag
NE Pump Lag Lead Off Lag-Lag
SW Pump Lag-Lag Lag Lead Off
SE Pump Off Lag-Lag Lag Lead

10.6.2 Ventilation Units

Under normal operation, the control building exhaust fan will have power. Manual controls are
located on the front of the fan for starting it and adjusting the speed.
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The wet well ventilation fan will operate continuously, unless manually turned off at the control
panel or the water level in the wet well reaches FS-6, overflow elevation. This setting
automatically shuts the fan off if the fan is set at AUTO. The fan has an elapsed time meter to
show total running hours and a counter to show total number of starts. A run light on the
control panel indicates when it is operating. »

10.6.3 Piping and Valves

Depending on which pump(s) are operating, the corresponding 8-inch force main carries the
stormwater from the wet well to one of the valve vaults. During normal operation, the check
valve and plug valve for each line in the vault are open. Outside of the valve vaults the 8-inch
force mains combine into two 12-inch force mains and then into one 16-inch force main. When
the pump(s) are operating, the stormwater is routed through these force mains to the catch basin
south of the pump station. The flow continues by gravity under I-5 to the Midway Landfill
detention pond.

10.6.4 Alarm System

Under normal operation, the alarm system will activate alarm indicating lights at the pump
control panel, the Charles Street Station, or at both locations. See Table 10-5 for a complete
summary of the wet well alarms.

10.6.5 Overflow Structure

The overflow structure and storage pond will be used at times of rainfall projected greater than
the 10-year storm. Stormwater will only backup into this system when the pumps are unable

to keep up with the amount of stormwater. The pond capacity should be sufficient to store a 10-
year storm without an overflow,

10.7 ALTERNATE OPERATION

This subsection discusses operation of the pump station system for two alternative modes of
operation: Manual operation and total shutdown. Alternate operation of the pump system is
required when there are circumstances that do not allow for normal operation to occur. There
are frequently operational sacrifices when alternate operation is required. It is therefore
important that the operator consider the impacts of the desired mode of operation.

10.7.1 Manual Operation

Set the HAND-OFF-AUTO selector switch for the pumps(s) in question to the HAND position.
The pump(s) will run continuously until the selector switch is turned to OFF. The water level
in the wet well must be monitored to prevent the pump(s) from pumping dry. To return to
automatic control, turn the selector switch to the AUTO position.
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10.7.2 Total Shutdown

If a pump station shutdown is required due to a malfunction of pump(s), the pump control
system, or the electrical system, the following procedure should be followed. Only qualified
electricians should perform work on electrical systems and components.

. Turn the HAND-OFF-AUTO switch for all affected pumps to the OFF
position.

. Switch the main power disconnect switch to OFF for safety.

CAUTION: Before working on any control system connections, verify that all
power is turned off at the source. Verify that no power exists.

. Water will start backing up in the wet well and eventually into the
overflow structure. From there, the stormwater will overflow to the
landfill detention pond.

10.8 MAINTENANCE

Maintenance of the pump station needs to be done on a regular basis as recommended by the
manufacturer of the individual components and as suggested here. The pump station is designed
to operate automatically, but requires general maintenance, routine lubrication, and replacement
of worn parts. To keep the pump station in good operating condition the pump station should
be inspected on a daily basis for the first month of operation and a record of any unusual
observations made in the log book or maintenance card.

The daily inspections then can be revised to an every-other-day or weekly schedule, should it
become evident that the station does not require daily attention. A typical schedule of routine
maintenance is outlined in Table 10-3.
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Table 10-3

Maintenance/Inspection Schedule

for I-5 Pump Station

Maintenance Required and Results
Expected

Frequency

System Potential
Component Defect
Pumps/Station  Improper
Operation
Electrical System
Controls Shutdown

Chevron Grate Clogging

Wet Well Loss of
Pump
Prime
Overflow Clogging
Structure

Visually check the pumps, station and
grounds for any obvious problems or future
maintenance needs. Record observations in
the pump station log and proceed with
necessary repairs. Listen to the pumps for
any unusual noises. Observe the hourly
readings on the pumps and compare to each
other to verify all of the pumps are
operating close to the equivalent amount of
time.

The electrical control system should be
checked to verify that the pump control
switches are in the proper position for
automatic operation.

Check to make sure the chevron grate at the
ventilation vault is clear of debris.

Look into the wet well to confirm that the
float switches are operating normally.
Simulate the wet well high water level
conditions to test the alarm system for
proper operation.

Clean the beehive trash rack and the inside
of the Overflow Structure of any debris that
has accumulated.

Weekly

Weekly

Weekly

Weekly

Monthly

NOTE: The plug valve(s) should be closed when servicing the pump(s) or check valve(s).
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10.9

TROUBLESHOOTING

Performing accurate troubleshooting of a problem will lead to the quickest, easiest and least
expensive way to correct the problem. A method to assist in locating the problem follows:

. Isolate the problem area by the use of valves, controls or other means that apply.

. Following the isolation of the problem area, it is important to determine the
sequence of operation.

. "Think" the system operation through and determine the items of dependency.

. Perform manual operation of the items where applicable.

. Check electrical circuit continuity with a meter where applicable.

CAUTION: Do not perform electrical checks on energized equipment. It is
recommended that any electrical checks be performed by a
qualified electrician.

The following troubleshooting chart is intended to assist the operator in locating the probable
cause of a problem or symptom (Table 10-4). The operator is encouraged to supplement this
chart, as may be necessary, when based on actual operating experiences.

Table 10-4
Troubleshooting Guide for
the I-5 Pump Station

Indications/Observations

Probable Cause

Solutions

Force main plugged, pumps won’t
deliver flow, wet well back up,
high level alarm sounds.

Pumps plugged.

High level alarm repeats.

High pump time.

Pumps won't start.

Obstructions in force main
blocking or causing impediment in
the flow, or debris was picked up
from the wet well and pumped
into the force main.

Debris in wet well causing
obstruction in pump.

Low pumping rate caused by plug
in force main. One pump failed.

Partial plug in pumping system.

Pumps, float switch or control
circuit problems. Pumps are
plugged.

Routinely check and clean wet
well. Take action to prevent the
blockage from occurring again.

Backflush pumps and check wet
well for debris.

Routinely check and clean wet
well.

Check the pumping system for
blockages.

Check pump controls (float
switch, quadraplexor, etc.)
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Table 10-4
Troubleshooting Guide for
the I-5 Pump Station

Indications/Observations

Probable Cause

Solutions

Intermittent pump operation.

Pump not running.

Pump not running, circuit breaker
will not reset.

Pump is running, but discharge is
reduced.

Rising power consumption.

Improper liquid levels.

Excessive wear or damage to
pumps.

Float switch malfunction.

A. Defective control circuit.

Short circuit or thermal overload.

A. Pump is air-bound.

B. Clogged impeller.

C. Grease accumulation.

A. Clogged pump.

B. Infiltration.

Hang-ups in float switches.

A. Sand accumulations in wet
well.

B. Grease accumulations in the
wet well.

Repair or replace float switch.

A. Use meter to check switching
circuits and replace defective part.

Inspect electrical equipment for
damage.

A. Bleed air from pipe and

remove obstruction.

B. Inspect for and remove
obstruction.

C. Check grease accumulation on
walls of wet well or remove
grease by dewatering the wet well
and scraping the bottom.

A. Remove obstruction in pump.

B. Check and correct as
necessary.

Remove obstruction, release float.

A. Inspect for eroding action,
corrosion and solids buildup and
remove.

B. Inspect and clean wet well.
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Table 10-5
Alarm Conditions

Alarm Action

Low Water Alarm  If the water level falls below the setting of FS-7, an alarm signal
will be sent via telemetry to the Charles Street Station. No warning
light is provided for at the pump control panel. Once the signal has
been received at Charles Street Station, site personnel must be
notified to investigate the reason for the alarm and, if required, to
manually shut off the pump(s).

High Water Alarm  When the water level rises above FS-5, the High Water Level light
is activated on the control panel and a signal is sent via telemetry to
Charles Street Station. Site personnel must be notified to investigate
the reason the water level is so high (pump problems, heavy rainfall,
etc.) and to take appropriate action.

Overflow Alarm If the water level rises above FS-6, the Overflow level light is lit on
the control panel, the wet well ventilation fan is shut off and a signal
is sent by telemetry to Charles Street Station, if it is the AUTO
mode. Site personnel must be notified by Charles Street Station to
investigate the alarm.

Pump Fail For each pump there is a separate pump fail light on the control
panel. If any of the pumps overload or overheat, the pump fail
circuit will be tripped, the pump shuts off and a signal will be sent
by telemetry to Charles Street Station. Site personnel must be
notified to investigate the alarm. To restart the pump, the pump
reset must be pushed.

Pump Seal Fail Each pump has a separate Seal Fail indicating light. If any moisture
is detected in the pump motor, the Seal Fail light is activated. The
pump will stop and a signal is sent to Charles Street Station by
telemetry. Site personnel must be notified and the problem be
repaired prior to restarting the pump.

Power Failure In the case of a phase or power loss condition, the voltage is
dropped from the pump control circuits and a signal is sent via
telemetry to Charles Street Station. When normal power is returned,
the pumps will restart without the need to be reset. Site personnel
need to be notified to determine the cause of the power loss and
duration. If required, emergency generators can be brought in to
operate the pumps.
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10.10 EMERGENCY OPERATION

Failure of the pump station to function results in the stormwater backing up in the storage pond
and into the overflow structure. A pump station failure could be a result of one of the following
conditions:

. Power Failure

. Pump Failure or Malfunction

. Control System Failure or Malfunction
. Severe Weather

When an emergency‘condition does exist, the operator should take the following course of action
to alleviate the potential of damage to the system.

. Turn the pump selector to the OFF position.

. Follow alarm and troubleshooting response procedures provided in this chapter
until the cause of the problem can be identified and corrected.

. After a power outage confirm that all pump equipment is functioning properly and
that is has not become damaged by electrical surges or voltage drops.

. Remove the portable pump if used.
10.11 RECORDS AND RECORDKEEPING
Maintenance and cost records should be kept for all services required for the pump station.

Service records are essential for determining operating costs, budget requirements, maintenance
schedules and for scheduling repairs. '
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11. COMPLIANCE MONITORING
11.1  DESCRIPTION

Federal and state regulations for closure of a solid waste landfill require that compliance
monitoring be performed to track the migration of contaminants into and away from the site
(WAC 173-304). Compliance monitoring also assesses the effect of the remedial measures for
protecting human health and the environment by controlling the contaminant source.
Compliance monitoring at the Midway Landfill has been expanded beyond the MES
requirements, and consists of quarterly monitoring of 17 wells that are upgradient, at the site
boundaries, and downgradient of the landfill. -

11.2 MONITORING LOCATIONS
The monitoring wells listed below will be sampled during each sampling round. (See Figure 11-

1 for well locations.) There is no predetermined sampling order for groundwater wells;
flexibility allows for efficiency. Wells to be sampled include:

MW-7A MW-21A
MW-8B MW-21B
MW-14B MW-23A
MW-15A MW-23B
MW-16 MW-24B
MW-17B MW-29B
MW-19B MW-30B
MW-20A MW-30C
MW-20B

11.3 MONITORING PARAMETERS

All samples will be analyzed for chemical parameters required for analysis under the Minimum
Functional Standards for Solid Waste Handling (WAC 173-304) which include the following:

Field Temperature Sulfate
Field Conductivity Dissolved Iron
Field pH Dissolved Zinc
Chloride Dissolved Manganese
Nitrate as Nitrogen Chemical Oxygen Demand
Nitrite as Nitrogen Total Organic Carbon
Ammonia as Nitrogen Total Coliform
Midway Landfill 21-1550-15
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In addition to the WAC 173-304 parameters, all groundwater samples will be analyzed for
volatile organic compounds. Test methods used to detect the WAC 173-304 parameters will be
EPA Publication Number SW-846, "Test Methods for Evaluating Solid Waste — Physical/
Chemical Methods" except for total coliform which will use the latest edition of "Standard
Methods for the Examination of Water and Wastewater."

One purge water composite sample will be drawn per sampling round. The composite sample
is made by drawing a sample from each well and then mixing them together. This composite
sample is analyzed for the following parameters:

Cadmium

Chromium

Copper

Lead

Nickel

Zinc

Volatile and semi-volatile compounds
Organochlorine pesticides and PCBs
Chlorinated herbicides

[ ] L] L] ® [ ] ® [ ® ®

11.4 QUALITY CONTROL SAMPLES

There will be two complete sets of duplicate samples taken at random times during quarterly
compliance monitoring sampling rounds. The duplicate samples will be taken at a given well
at the same sampling time as the primary sample. This sample is obtained by first filling one
bottle for the primary (i.e., MW-17A), then filing the corresponding analytical container for the
duplicate sample (i.e., MW-17D). However, duplicate sample numbers will be designated so
that field duplicates are not obviously duplicates to the lab.

There will also be one full set of samples taken as a "Field Blank" during each quarterly
sampling event. This sample will be obtained by filling sample bottles directly from the
container of deionized water. This sample will be treated in the same manner as all other -
groundwater samples. The field staff will take the same field measurements and complete field
filtering for metals. A minimum of one trip blank will be taken per 5 days of sampling and
analyzed for volatile organic compounds.

When using the dedicated Bennett pump for groundwater sampling, there is no need for any
reinstate sample in a groundwater sampling round.

Analytical testing will be performed at Analytical Technologies, Inc., an EPA Contract Lab
Program participant, and will be performed under their Quality Assurance Program Plan

(available on request). The deliverable package will be a standard EPA 8240 package and not
a CLP package.

Midway Landfill 21.1550-15
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11.5 HEALTH AND SAFETY

Health and Safety procedures for both on-site and off-site sampling and monitoring is discussed
in the Midway Landfill Site Safery Plan.
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12. LANDFILL SITE AND FINAL COVER SYSTEM
12.1 DESCRIPTION
12.1.1 Site Access Roads

Access roads for the site were designed to handle light vehicle traffic used for routine site
maintenance. Vehicles weighing more than 4 tons should not be allowed on the landfill. Large—
trucks and heavy equipment may damage the roads or underlying membrane liner and other
synthetic components. The site roads have (typically) 2 inches of crushed surfacing top course
over 2 feet of mineral aggregate and have drainage ditches along one or both sides.

It is anticipated that only minor maintenance should be required to keep the roads in satisfactory
~ condition. This may include periodic grading to fix ruts and holes, and placing additional
surfacing when necessary. Formal inspections of the site access roads should not be necessary
since maintenance personnel will be using the roads frequently and will be aware of road
conditions.

12.1.2 Utilities and Support Systems

Utilities and support systems include the following: sewer, water, electric and telephone
services; security building, lighting, fencing and gates; administrative and maintenance building;
storage areas.

12.1.3 Final Cover System

There are two types of final cover at the landfill, each having slightly different components.
Generally, landfill side slopes with grades steeper than about 10 percent have cover system
components that provide adequate slope stability. The flatter top areas of the landfill have a
cover system that provides a greater protection against infiltration of surface water. Figure 12-1
shows both types of final cover. A description of each of the cover system components is given
in the following subsections.

12.1.3.1 Vegetation

The cover vegetation consists of grasses as specified in Table 12-1.

Midway Landfill 21-1550-15
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- Table 12-1
Seed Mix #1 (Highway Mix)

Kind and Variety of Seed in Mixture* Percent by Weight
Colonial Bentgrass (Highlands or Astoria) 10
Red Fescue (Illahee Rainier or Pennlawn) 40
Perennial Ryegrass , : 40
White Dutch Clover 10

*The rate of application shall be 4 pounds per 1000 square feet. The seed mixture shall
be no less than 98% pure, and shall have a minimum germination rate of 90%.

The cover grasses are suited for the local climate and environment and should not require
supplemental irrigation. The primary function of the cover vegetation is to protect the cover
soils from erosion. The vegetation helps to attenuate surface water runoff during storm events
which decreases the amount of sediments being carried into the surface water ditches and
detention pond.

12.1.3.2 Topsoil Layer

The topsoil supports the vegetation by supplying nutrients and moisture to the plant roots. The
topsoil layer was 12 inches thick at the time of placement.

12.1.3.3 Filter Fabric

Filter fabric is used in the cover system to separate the drainage layers from the overlying soils.
On the landfill side slopes, the filter fabric separates the mineral aggregate drainage layer from
the overlying topsoil layer. On the flatter top areas, the filter fabric protects the synthetic
drainage net from intrusion of the overlying sand layer.

12.1.3.4 Sand Layer

The sand layer provides additional moisture storage to support the vegetation and attenuate
surface water during storm events. This layer also serves to protect the synthetic components
of the cover system.

12.1.3.5 Drainage Layer
The drainage layer provides a path for surface water to be drained away from the membrane

liner. This controls the head buildup on top of the membrane liner and reduces the amount of
surface water infiltration.
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The drainage layer on the side slopes of the landfill consists of 12 inches of mineral aggregate.
On the flatter top areas of the landfill a synthetic drainage net is used.

12.1.3.6 Membrane Liner

The membrane liner consists of a 50-mil (0.050 inches) thick sheet of High Density Polyethylene
(HDPE) material. During installation, the panels of HDPE are heat welded together to form a
continuous sheet that covers the entire site.

The primary function of the membrane liner is to act as a barrier to surface water infiltration.
It also permits the controlled collection and removal of landfill gas through the landfill gas
system.

The properties of the HDPE allow for a certain amount of stretching and deformation without
tearing or puncturing. Settlement of the landfill cap to the degree expected at Midway should
not damage the membrane liner. Inspections and repair procedures for the membrane liner are
outlined in Sections 12.2 and 12.4, respectively.

12.1.3.7 Geogrid Reinforcing Layer

There are three areas where geogrid reinforcement has been placed in the cover system.
Geogrid consists of high strength HDPE material used to reinforce soils. The locations of the
three areas are shown in Figure 12-2. The exact locations of the geogrids should be obtained
from record drawings if repairs are to be made in these areas.

Geogrid has been placed above the membrane on the slope near the southeast corner of the
detention pond to provide adequate slope stability of the cover soils.

Along access road "E" geogrid was placed below the membrane to provide support to the cover
system. During the last years of operation at the landfill, a sink hole periodically reoccurred
in this area. The geogrid is designed to support the cover system over a 10-foot diameter
depression in the subgrade.

Along the south edge of the cover system geogrid was placed below the membrane to provide
support to the cover system. During operation of the landfill, refuse was placed against a nearly
vertical rock wall left from previous quarry operations. Due to settlement of the refuse, cracks
periodically formed above the rock wall. The geogrid is designed to support the cover system
over a one-foot crack in the subgrade.

12.1.3.8 Low Permeable Soil Layer

On the flatter top areas of the landfill a low permeable soil layer was used in conjunction with
the membrane liner. The low permeable layer consists of 12 inches of select soils that have
been placed under controlled conditions of compaction and moisture content. This layer
provides an additional barrier to surface water that may find its way through the membrane
liner.
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12.1.3.9 Subgrade Soils

The subgrade soils cover the contents of the landfill and provide a foundation for the final cover
system. These soils are free from sharp angular stones, particles greater than 1 inch in any
dimension, sticks, debris, and other material that may damage the membrane liner.

12.2  INSPECTIONS

12.2.1 General

Periodic inspections are essential to insure that the cover system is performing adequately. The
following summarizes the various inspections for the cover system. Solutions to some of the
common cover system problems are discussed in Section 12.4. '

The inspections of the cover system will typically involve walking the entire site in a systematic
fashion that insures that the entire site is inspected. Using a check list and site map with a
designated route to follow during inspections may aid in the process.

If any problem or deficiency is found, the inspector should record the location on a field sketch.
A complete description of the affected area, including all pertinent data including size of area
and other descriptive remarks such as exposed synthetic materials, odors, etc. should be
recorded on the appropriate reporting forms.

Photographs may be helpful in documenting problems. Provisions should be made to keep a
photographic log of problems, repairs, and general site conditions. This will provide valuable
information when evaluating the long term performance of the cover system and when planning
repair strategies.

12.2.2 Settlement/Subsidence

Inspections should focus on looking for areas of localized settlement, sink holes, ponding water,
cracking of cover soils, and any other signs that may indicate cover subsidence. The
approximate depth of ponded water or depression, the limits of the affected area, and other
pertinent details should be recorded for each inspection. The problem areas should be monitored
to determine how the problem develops over time. This will help in evaluating the need for
repairs and when planning repair strategies.

12.2.3 Erosion

Any evidence of erosion should be a cause of concern. The inspector should be especially
observant along steeper slopes, drainage ditches, areas of vegetative stress, and any areas
previously troubled with erosion problems (such as the slope adjacent to I-5).

Midway Landfill 21-1550-15
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12.2.4 Membrane Liner Damage

Excessive subsidence or vehicle traffic on the cover may cause damage to the membrane liner.
Landfill gas may become trapped in localized pockets underneath the membrane liner causing
it to bulge out. This is not expected to happen as long as the gas collection system is
functioning properly but the inspectors should be observant to this condition. Unless visibly
evident, membrane liner damage may be difficult to detect. Any areas where the synthetic
materials are exposed should be noted and a repair plan should be developed without delay.

12.2.5 Vegetative Stress

Areas where grasses are poorly established should be examined to determine the cause of the
problem. The inspector should look for signs of excessive wetness or dryness, pest infestations,
landfill gas or leachate seepage, rodents, weeds, insufficient depth of topsoil, and other
conditions that may inhibit healthy growth of the cover vegetation.

12.2.6 Inspection Frequency

It is recommended that the inspections for the cover system be performed monthly for the first
6 months after an area is initially seeded or until the grasses are well established. Inspections
should also be done immediately after each major rain event until the vegetation proves to be
sufficiently established to prevent erosion.

After the vegetation is established the cover system inspections should be performed twice yearly
for a period of 5 years, once in early spring and once in the fall. After 5 years, for the
remaining post closure care period, the inspections should be done annually.

This schedule of inspections should be adequate to insure proper performance of the cover
system and to document the overall site conditions throughout the post closure care period.
Problem areas will have to be watched more closely and may require a more rigorous
monitoring program tailored to the specific type of problem.

12.2.7 Documentation

It is important to have a record of site conditions at various stages after closure. Good
documentation will provide valuable information to help maintenance and repair planning.
Inspection checklists and cover system reporting sheets are included at the end of this section.
These are provided to assist in the inspection and documentation procedures and should be
modified as needed throughout the post closure care period.

Midway Landfill 21-1550-15
O&M Manual 12-7 December 1992



12.3 ROUTINE MAINTENANCE AND CARE
12.3.1 Grass Cutting

Periodic cutting will help to establish and maintain a healthy, vigorous stand of grass. This will
help control weeds and pests, reduce the potential for grass fires, and provide better erosion
protection.

The following cutting recommendations were prepared by Osborn and Ray Planners of Seattle
for the Midway Landfill cover and should be used as a general guideline. In most settings,
meadow grass is cut to 4 to 6 inches in height and allowed to grow to a maximum height of 10
inches. Non-irrigated meadow grass should be mowed at 12 to 14 day intervals during Spring,
and 12 to 18 day intervals during summer and fall. Mowing with a 58 inch power riding mower
is estimated to take 1 hour per acre.

12.3.2 Spot Reseeding

It is important to keep a good stand of grasses on all areas of the cover to minimize erosion and
to keep weeds and other undesirable plant species from becoming a problem. Spot reseeding
should be done in late August and early September for best results. Seeding in early spring may
also be effective. Seeding in the dry summer months will most likely be unsuccessful without
supplemental irrigation. Reseeding should be done using the seed mix and application rate
outlined in Table 12-1. The application rate is based on hydroseed methods. If hand methods
are going to be used it is recommended to double the application rate.

12.3.3 . Nutrient Application

It may be necessary to periodically apply nutrients or adjust the acidity of the soil. If vegetative
stress is evident the topsoil may be analyzed to determine what nutrient deficiencies exist. This
will prevent over applying fertilizers. Generally, when required, a slow release type of fertilizer
can be applied in late summer to early fall. This is estimated to take about 2 hours per acre per
application. The Soil Conservation Service, County Extension Service, or a local consultant
should be contacted for additional information. '

12.3.4 Weed and Pest Control

The key to minimizing necessary weed and pest control is to establish and maintain a good,
healthy, dense grass cover. If weeds or pests become a problem, first identify the type of weed
or pest and then develop a management strategy, chemical or manual, with the help of the Soil
Conservation Service, Cooperative Extension Service, or local consultant. All pesticide and
herbicide use should be cleared with the Project Manager. For maintenance planning purposes,
chemical herbicide spraying can be estimated to take about 1 hour per acre per application.
Weed control using chemical herbicides may typically require 2 applications per year.
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12.3.5 Rodent Control

Moles and other burrowing animals may attempt to make their homes in the landfill cover soils.
Mounds of loose soil resulting from tunneling animals will encourage weed growth and promote
erosion. The mounds should be raked and reseeded. Some burrowing animals may damage the
synthetic and low permeable layers. A significant rodent population may require the advice of
a local consultant.

12.3.6 Fences

Fence posts, stakes and other objects that may puncture the membrane liner should be installed
with care.

12.4 PROBLEMS/SOLUTIONS

The following section covers some problems which may be encountered during the post-closure
care period. The solutions are by no means all inclusive but should serve as general guidelines
indicating the elements involved for fixing typical case conditions.

12.4.1 Subsidence

When an area experiences excessive localized settlement, the cover may no longer drain
properly. Even so, there may not be a problem unless the area is large, there is continued
ponding, or the membrane liner is suspected to have been damaged. The problem will require
a study to determine the extent of the damaged area and the potential for surface water leaking
through the cover. If it is determined that a repair must be made, the necessary steps involved
are:

Determine limits of area to be repaired.

Strip topsoil and stockpile.

Remove sand layer (drainage layer) and stockpile.
Cut and remove filter fabric (if present).

Cut and remove drainage net (if present).

Cut and remove membrane liner.

Fill depression and grade for proper drainage.
Place low permeable soil layer or bentonite mat (top areas).
Install new HDPE membrane sheet.

Test welds to insure integrity of repair.

Install drainage net (if present).

Replace sand layer (drainage layer).

Replace topsoil, reseed area and protect.

PR 00NN LN

It should be noted that when replacing the membrane liner, new HDPE panels of like thickness
and surface texture should be used and all seams require heat welding by certified technicians.
No glues or adhesives are to be used.
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Reseeding should be done according to the recommendations given in Section 12.3.2.

Subsidence around monitoring wells or the gas extraction system may involve a more complex
repair procedure. Refer to the appropriate sections on these for maintenance and repair
procedures.

12.4.2 Erosion

Erosion problems should typically involve a relatively minor repair operation unless the
condition is left to develop over time.

Minor erosion rills in the topsoil may be filled and the area reseeded. An erosion mat of some
type may prevent further erosion while the vegetation is being established. Deeper rills through
the sand protection layer may require a more extensive repair possibly involving silt fencing.
Persistent and reoccurring rills can be filled with gravel to allow for a controlled drainage path
down the slope. Erosion in the surface water drainage channels and structures should be
repaired by reconstructing according to the construction plans.
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13. PERFORMANCE MONITORING
13.1 DESCRIPTION

Performance monitoring refers to measurements taken to gauge the effectiveness of the final
closure systems to protect human health and the environment. This primarily entails monitoring
the migration of landfill gas as well as the levels and quality of the groundwater in the vicinity
of the Midway Landfill.

13.2 GROUNDWATER MONITORING WELLS

Groundwater level monitoring is used to track the response of the leachate liquid levels and the
shallow groundwater to the remedial actions. Groundwater level monitoring includes quarterly
monitoring of onsite leachate and gas extraction wells and selected offsite wells to determine the
levels of APL (Aqueous Phase Liquid) and NAPL (Non Aqueous Phase Liquid) in the landfill
and the direction of the shallow groundwater flow. These wells will be monitored for a period
of five years or as long as is determined necessary from the monitoring results.

13.2.1 Monitoring Procedures

SINCO electronic probes are used for water level sounding and oil thickness measurement.
Probes are typically weighted with a metal sheath fitted around the probe to avoid jarring or
catching the probe on well expansion joints. Weighting the probe also enables detection (at the
wellhead) of true well bottoms when sounding deep wells.

During each monitoring round, data from the previous round are typically referenced before
sounding each well to estimate the approximate depth required to reach fluid with the probe.
This procedure also reduces the likelihood of obtaining false fluid depths. Water depths are read
directly from the sounder cable at an established reference point. For EW, PA, and PC wells
located on the landfill, this point is typically the top of a 2-inch well access port mounted on the
top of the well cover. Where the 6- or 8-inch well cover requires removal, the well casing top
(edge of the well casing) is used as the reference point. For A-series probes, off site PA wells,
and PD wells, the outside rim of the manhole over the well is used as the reference elevation.
In the latter case, a straightedge is typically placed across the rim and the sounder cable, held
vertically, is read where it meets the straightedge at a right angle. Selected wells are measured
for total depth during each round. Bottom of well data from previous rounds are compared with
current data to reduce the likelihood of false readings as described above.

Wells that have historically contained oil are measured each round for oil thickness by lowering
the SINCO probe to the depth at which it first sounds (indicating oil/water interface), removing
the probe from the well, and measuring the length of sounder cable coated by oil. Under typical
oil/water interface conditions the sounder probe may become coated with oil upon traveling
through the floating oil layer and cause erroneous measurement of this interface depth. These
circumstances can result in overestimated oil thickness. Actual depth to the oil/water interface
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is therefore typically rechecked by lowering the probe a measured distance beyond the first
sounding, then raising the probe to where the sounder indicator ceases.

13.2.2 Labeling and Chain of Custody

Labels for samipling bottles will contain at least the following information:

o Project Name « Project Number e Sample Name
« Date « Sample Identification o Type of Analysis
« Client

Clear plastic tape will be wrapped around the bottle to cover the label completely allowing
identification yet eliminating the possibility of eradication.

All samples will be delivered to the laboratory accompanied by a chain-of-custody form. The
chain-of-custody sheet sent to the primary analytical laboratory will include measurements of
field parameters.

13.3 GAS PROBES

Since 1983, 127 gas monitoring probes have been installed to monitor levels of landfill gas that
have migrated offsite in the vicinity of the Midway Landfill. These probes are monitored on
a varying schedule. Some are monitored weekly, some twice weekly, some monthly, and some
twice monthly. The monitoring frequency is based on the results of the probe monitoring. The
measurements normally taken at the gas probes include:

Combustible gases concentration (primarily methane)
Oxygen concentration

Hydrogen sulfide concentration

Static pressure

13.3.1 Monitoring Procedures

This section describes sampling techniques for sampling gas probes with the following
instruments, however, similar instruments can be used besides those suggested below:

. Neutronics PDM-10 pressure gauge

. Gastech Model 1939-OX combustible gas/oxygen meter
. Gastech 1314 combustible gas meter

. Gastech Model GX-4000 multi-gas meter

These instruments should be calibrated daily. Before monitoring, read the instruction manual
for the proper use of the instrument you are using.
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The following are the proper steps you must take to monitor gas probes:

1.

10.
11.

12,

Midway Landfill
O&M Manual

Before any system measurements are taken, it is important to record the
barometer reading. A rapidly rising or falling barometer may explain system
fluctuations.

Calibrate and check all instruments before any probe measurements.
Fill out field sheets with current information.

Insert the pressure monitoring tube into the probe valve and open the valve.
Record the pressure reading, close the valve, and disconnect the instrument.

Connect the Gastech 1939-OX, or similar instrument, to the probe, open the
valve, and continuously draw a sample until the oxygen reading stabilizes.
Record the reading, close the valve, and disconnect the instrument.

If the oxygen reading is greater than 10% by volume, measure the combustible
gas level in the probe with the Gastech 1314, or similar instrument, in parts per
million (ppm). Draw a sample continuously until the reading stabilizes, record
the reading, close the valve, and disconnect the instrument.

If the reading is off the ppm scale or is less than 10% by volume, repeat the
combustible gas measurement with the Gasrech 1939-0X, or similar instrument,
taking the reading in percent lower explosive limit (LEL). Draw a sample
continuously until the reading stabilizes, record the reading, close the valve, and
disconnect the instrument.

If the reading is off the LEL scale or the oxygen reading is less than 10% by
volume, repeat the combustible gas reading with the Gasrech 1939-OX, or similar
instrument, taking the reading in percent by volume. Draw a sample
continuously until the reading stabilizes, record the reading, close the valve, and
disconnect the instrument.

If measurements are required for hydrogen sulfide use the Gastech GX-4000, or
similar instrument. Draw a sample continuously until the reading stabilizes,
record the reading, close the valve, and disconnect the instrument. Secure the
probe vault when readings are computed.

Record any comments relating to the probe readings.

Repeat steps 4 through 10 on the next completion or probe.

After system measurements are taken, it is important to record the barometer
reading. A rapidly rising or falling barometer may explain system fluctuations.

21-1550-15
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13.4  OFF-SITE CONTROL WELLS

The off-site control wells were installed as temporary remedial measures because of high levels
of landfill gas detected in neighborhoods surrounding the landfill (Figure 13-1). When the wells
have succeeded in removing or reducing off-site gas, the vacuum they create may begin drawing
new gas from the landfill. For this reason, they must be monitored carefully and shut down
when gas concentrations are reduced. Originally, 19 off-site control wells were installed. Due
to reductions in gas concentrations of over time, 17 of these control wells have been shut down.

These control wells are monitored on a varying schedule. Some are monitored weekly and some
twice weekly. The monitoring frequency is based on the results from the monitoring of the
wells. The measurements normally taken at the gas control wells include:

Combustible gases concentration (primarily methane)
Oxygen concentration

Carbon dioxide concentration

Hydrogen sulfide concentration

Static pressure

Velocity

[ ] ® & o o L]

13.4.1 Monitoring Procedures

This section describes sampling techniques for sampling. off-site control wells with the following
instruments, however, similar instruments can be used besides those suggested below:

Neutronics PDM-10 pressure gauge

Gastech Model 1939-OX combustible gas/oxygen meter
Gastech 1314 combustible gas meter

Gastech Model GX-4000 multi-gas meter

Bacharach Fyrite CO, Sampling Bottle

Kurz Model 441 velocity meter

These instruments need to be calibrated daily. Before monitoring, read the instruction manual
for the proper use of the instrument you are using.

The following are the proper steps you must take to monitor off-site control wells:
1. Before any system measurements are taken, it is important to record the
barometer reading.” A rapidly rising or falling barometer may explain system
fluctuations.

2.  Calibrate and check all instruments before any well measurements.

3. Fill out field sheets with current information.

Midway Landfill 21-1550-15
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Insert the pressure monitoring tube into the monitoring port. Record the pressure
reading, disconnect the instrument, and close the port.

Connect the Gastech 1939-OX, or similar instrument, to the well sampling port,

and continuously draw a sample until the oxygen reading stabilizes. Record the
reading, disconnect the instrument, and close the port.

If the oxygen reading is greater than 10% by volume, measure the combustible
gas level in the well with the Gasrech 1314 or similar instrument, in parts per
million (ppm). Draw a sample continuously until the reading stabilizes, record
the reading, disconnect the instrument, and close the port.

If the reading is off the ppm scale or less than 10% by volume, repeat the
combustible gas measurement with the Gasrech 1939-0X, or similar instrument,
taking the reading in percent lower explosive limit (LEL). Draw a sample
continuously until  the reading stabilizes, record the reading, disconnect the
instrument, and close the port.

If the reading is off the LEL scale or the oxygen reading is less than 10% by
volume, repeat the combustible gas reading with the Gasrech 1939-OX, or similar
instrument, taking the reading in percent by volume. Draw a sample
continuously until the reading stabilizes, record the reading, disconnect the
instrument, and close the port.

Insert the Bacharach Fyrite CO, Sampling Botrle, or similar instrument, probe

into the sampling port, draw a sample, record the reading, remove the probe and
close the port.

Insert the Kurz velocity meter probe, or similar instrument, into the sampling
port, record the reading, remove the probe and seal the port.

If measurements are required for hydrogen sulfide use the Gasrech GX-4000, or

similar instrument. Draw a sample continuously until the reading stabilizes,
record the reading, close the valve, and disconnect the instrument.

‘Record any comments relating to the probe readings.

Repeat steps 4 through 12 on the next completion or probe.

After system measurements are taken, it is important to record the barometer
reading. A rapidly rising or falling barometer may explain system fluctuations.
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14. LANDFILL GAS SYSTEM
14.1  DESCRIPTION

The Midway Landfill well field consists of 88 individual gas extraction wells. Each well is
connected to the vacuum manifold that encircles the site. The purpose of the extraction wells
is to collect landfill gas as it is generated and recover landfill gas that has migrated off-site. The
vacuum manifold is used to route the landfill gas to the motor blower/flare facility. Well
locations and the current layout of the vacuum manifold are shown in Figure 14-1.

14.1.1 Well Locations

In 1986, 34 migration control wells (numbered 1 to 34) were installed in waste on 100- to 200-
foot centers around the perimeter of the landfill (Phase I). This spacing was designed to create
overlapping spheres of influence between wells. However, many areas of the landfill lacked
sufficient clay cover to prevent air being drawn through the soil cover into the waste surrounding
the wells. This air intrusion resulted in a low operational vacuum in the wells. Accordingly,
these Phase I wells could not influence a large enough area to provide confidence that a vacuum
barrier was being produced, especially along the eastern boundary. Therefore, three additional
migration control wells, numbers 35, 36, and 37, were installed between existing migration
control wells 18, 19, 20, and 21. These three new wells are double-completed. That is, they
have two pipes completed at different depths so that gas flow can be adjusted to minimize air
intrusion at the shallow level but maximize vacuum at the deeper level. Completion techniques
for these wells are described in Section 14.1.2.

Because of the operational limitations of the Phase I migration control wells in preventing off- .
site migration of landfill gas, 41 additional Phase II migration control wells were planned.
Forty-one of these Phase II wells were installed between November 1986 and December 1987.
Twelve of the Phase II migration control wells were installed in native soil on approximately
175-foot centers along the eastern border of the landfill. These wells are labeled PD-1 through
PD-12.

Nineteen of the Phase II migration control wells were installed in native soil on approximately
300-foot centers along the north, west, and south boundaries of the landfill. These wells are
numbered PA-1 through PA-10 and PC-1 through PC-9. Ten of the Phase II migration control
wells were installed in waste in the interior of the landfill. Six wells were placed in the north
half of the landfill and four in the south. These wells are numbered 38 through 47. There is
one additional native soil gas extraction well, C-11. This well was first installed as an individual
off-site extraction well and later connected to the vacuum manifold. This well was installed to
a depth of 73 feet.

Nine Phase III wells were constructed in 1989. Wells 48 through 54 were placed in the refuse

in the center of the landfill. Wells 55 and 56 are located near the southwest boundary of the
site.
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14.1.2 Typical Well Installations

The 34 original Phase I migration control wells were installed in waste using a 24 or 30-inch
auger. These wells were drilled to 80% of the depth of the landfill at that location. Generally,
the wells were drilled between 40 and 100 feet deep. The wells are completed with a single 6-
inch-diameter PVC casing which is perforated from between roughly 25 feet below ground
surface to the bottom of the well. A 20-foot slip joint is installed between 5 and 25 feet below-
ground surface to allow for landfill settlement.

This slip joint is made of 8-inch diameter PVC with an 8 by 6-inch slip bushing on the lower
end. The well casing is inserted into this slip joint but not physically attached. The well is
filled with a gravel backfill up to 22 feet below ground surface. Above the gravel backfill is
an approximate 2-foot-thick bentonite or concrete plug. The remainder of the well is backfilled
with native material.

The Phase II interior migration control/odor control wells were installed in waste using a 24-inch
auger. These wells also were drilled to 80% of the depth of the landfill, generally over 100 feet
deep. These wells are double completed with one casing 6-inch-diameter PVC casing installed
to approximately one half the total depth of the well. This “shallow completion” 6-inch casing
is perforated between 25 feet from ground surface to the bottom of the completion.. The second
completion is an 8-inch-diameter PVC casing installed to the depth of the well. The 8-inch
casing is perforated from below the bottom of the shallow completion to the bottom of the well.
A 2-foot-thick bentonite plug is placed between the shallow completion and the deep completion
above the screened interval of the shallow completion. The screened intervals for both
completions are filled with a gravel backfill. Native soil is backfilled between the upper
bentonite seal and ground surface. A slip joint is installed in both completions similar to that
installed in the Phase I wells.

The Phase II native soil wells are drilled with several different diameters and configurations.
The completions of these wells are similar to that of the Phase II interior wells with the
exception that both completions are 4-inch-diameter PVC casing and a slip joint is not required.
The wells installed on the west boundary of the landfill (wells PA-1 through PA-6, PA-10, and
PC-1 through PC-9) were completed simply by extending the casings above ground. The
wellheads for Phase II native soil wells installed to the east and south of the landfill (wells PD-1
through PD-12, and PA-7 through PA-9) were buried in a vault as shown on Figure 14-2. The
vault was required because the wells to the east were installed on the Interstate 5 southbound
shoulder and the wells to the south, with the exception of PD-10, were installed outside the
boundaries of the landfill on the right-of-way for South 252nd Street. Well C-11 was
constructed in a similar manner as the aboveground native soil wells.

The Phase III wells were placed in the refuse and were constructed just like the Phase II refuse
wells.
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The specific construction characteristics for each well can be found in a separate binder.
Because the well details in the appendix do not show the liner penetrations, a detail of the
penetrations is shown in Figure 14-3,

14.1.3 Vacuum Manifold

The vacuum manifold is constructed of high density polyethylene (HDPE) pipe which connects
all on-site gas extraction wells to the motor blower/flare facility.

The vacuum manifold is sloped to provide drainage of condensate to low-point knock-out points.
Bend legs are designed into the manifold routing to provide for thermal expansion and
contraction. Several different diameters of piping are used in the vacuum manifold system.
This is to minimize the pressure drop (vacuum loss) throughout the manifold system. Valves
are placed at intersections of the vacuum manifold system to allow the operator to isolate a
section of the system for repair, replacement, etc.

14.1.4 Condensate Drain System

The purpose of the condensate drain system is to collect, store, and then discharge condensate
that forms in the landfill gas system. The condensate system consists of the following
components:

. Condensate manifold

. Condensate collection tank

. Condensate manhole

. Vacuum operated condensate valves
. Condensate pumping system

. Vacuum system

. Automatic drip traps

. Scrubbers

A one line diagram of the condensate system is shown in Figure 14-4.
A discussion of each component in the system is contained in the sections below.
14.1.4.1 Condensate Manifold

The condensate manifold collects condensate that forms in the gas manifold and routes it to the
condensate collection tank. Figure 14-1 shows the layout of the collection manifold.

Condensate is drawn to the collection tank due to the combined effects of the vacuum drawn on
the system and because the collection tank is located at the low point of the system.
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