McKINLEYVILLE

i Mission statement of McKinleyville Community Services District:

pistricT  Provide McKinleyville with safe and reliable water, wastewater, lighting, open
space, parks and recreation, and library services in an environmentally and
fiscally responsible manner.”

NOTICE IS HEREBY GIVEN THAT A REGULAR MEETING OF THE
MCKINLEYVILLE COMMUNITY SERVICES DISTRICT BOARD OF DIRECTORS
WILL BE HELD
WEDNESDAY, OCTOBER 4, 2017 AT 7:00pm
Azalea Hall, 1620 Pickett Road
McKinleyville, California

AGENDA

A. CALL TO ORDER
A.1 Roll Call

A.2  Pledge of Allegiance

A.3 Additions to the Agenda

Items may be added to the Agenda in accordance with Section 54954.2(b)(2) of the Government Code
(Brown Act), upon a determination by two-thirds vote of the members of the legislative body present at the
time of the meeting, or, if less than two-thirds of the members are present, a unanimous vote of those
members present, that there is a need to take immediate action and that the need for action came to the
attention of the McKinleyville Community Services District after the Agenda was posted.

A.4  Approval of the Agenda

A.5 Closed Session Discussion

At any time during the regular session, the Board may adjourn to closed session to consider existing or
anticipated litigation, liability claims, real property negotiations, license and permit determinations, threats
to security, public employee appointments, personnel matters, evaluations and discipline, labor negotiations,
or to discuss with legal counsel matters within the attorney-client privilege.

NO CLOSED SESSION SCHEDULED

B. PUBLIC HEARINGS

These are items of a Quasi-Judicial or Legislative nature. Public comments relevant to these proceedings
are invited.

NO PUBLIC HEARING SCHEDULED

C. PUBLIC COMMENT AND WRITTEN COMMUNICATIONS

Any person may address the Board at this time upon any subject not identified on this Agenda but within the
jurisdiction of the McKinleyville Community Services District; however, any matter that requires action will
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be referred to staff for a report of action at a subsequent Committee or Board meeting. As to matters on the
Agenda, an opportunity will be given to address the Board when the matter is considered. Comments are
limited to 3 minutes. Letters should be used for complex issues.

D. CONSENT CALENDAR

Consent Calendar items are expected to be routine and non-controversial, to be acted upon by the Board of
Directors at one time without discussion. If any Board member, staff member, or interested person requests
that an item be removed from the Consent Calendar, it shall be removed so that it may be acted upon
separately.

D.1  Consider Approval of the Minutes of the Board of Directors Regular Pg. 5
Meeting of September 6, 2017
Attachment 1 — Draft Minutes from September 6, 2017 Pg. 6
D.2 Consider approval of August 2017 Treasurer's Report Pg. 9
D.3 Compliance with State Double Check Valve (DCV) Law — Violations Pg. 30

E. CONTINUED AND NEW BUSINESS

E.1 Consider Approval of the Right of Entry and Design Agreement Pg. 31
Between the Humboldt Skate Park Collective and McKinleyville
Community Services District
Attachment — Right of Entry and Design Agreement Between Pg. 32
HSPC and MCSD

E.2 Presentation for the 65% Engineering Design Review of the Mad River Pg. 34
Estuary Floodplain Project for Off-Channel Habitat

Attachment 1 — Presentation Slides Pg. 35
Attachment 2 — Basis of Design Report, summarizing the Pg. 42
information used to choose a preferred conceptual design and
develop 30% Designs
Attachment 3 — Hydraulic Design Report, summarizing the Pg. 132
methods used to analyze and revise the 30% Designs to develop
65% Designs
Attachment 4 — 65% Design Sheets Pg. 162

E.3 Review the National Recreation and Park Association (NRPA) Online Pg. 170
Metrics Tool and Data Available for Parks & Recreation Services
Assessment and Planning
Attachment 1 — 2017 NRPA Agency Performance Review Pg. 172

E.4 Review Instructions for the “Reflection on Core Values” Worksheets to Pg. 196
be Completed by Board of Directors in Preparation for the Board Retreat
on November 3, 2017

Attachment 1 — Reflection on Core Values Worksheets Pg. 198
Attachment 2 — Example of Completed Core Values Selection Pg. 200
Worksheet
E.5 Review and Discuss Annual Board Self-Evaluation Policy, Procedure Pg. 201
and Evaluation Form
Attachment 1 — Resolution 2016-04 Pg. 202
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Pg.

Pg.

Pg.

206

207

208

. 209
. 210
211

. 212

. 214

. 217

. 219
. 220
. 235

. 243
. 245
. 250
. 253
. 256
. 259

E.6  Approve the Regular Board Meeting Dates, Time and Location for the
2018 Calendar Year
Attachment 1 — 2018 Proposed MCSD Regular Board Meeting
Schedule
E.7 Consider Attendance to the Association of California Water Agencies
(ACWA) 2017 Fall Conference & Exhibition in Anaheim, CA November
28" — December 15, 2017
Attachment 1 — Preliminary Agenda
Attachment 2 — Pricing Reference Sheet
Attachment 3 — Terms and Conditions
E.8 Authorize the General Manager to Enter into an Agreement with
Kennedy Jenks to Complete a Tittle 22 Engineer Report (Report)
Attachment 1 — Task Order Authorization 3: Title 22 Engineers
Report
E.9 Consider Adoption of Resolution 2017-24 Approving Membership in the
Humboldt Area Chapter of the California Special Districts Association
(CSDA)
Attachment 1 — Resolution 2017-24
Attachment 2 — CSDA Humboldt Area Chapter Bylaws
Attachment 3 — CSDA Local Chapter Affiliation Agreement
F. REPORTS
No specific action is required on these items, but the Board may discuss any particular item as required.
F.1 ACTIVE COMMITTEE REPORTS
a. Recreation Advisory Committee (Couch/Wheeler)
b. Area Fund (John Kulstad/Burke)
c. Redwood Region Economic Development Commission (Mayo/Corbett)
d. McKinleyville Senior Center Advisory Committee (Burke, Wheeler)
e. Audit (Corbett/Couch)
f. Employee Negotiations (Couch/Corbett)
g. Water Task Force (Wheeler/Burke)
h. AdHoc No Drugs & Toxics Down the Drain (Wheeler/Burke)
i. McKinleyville Municipal Advisory Committee (Corbett/Mayo)
j. Cornerstone Committee (Couch/Wheeler)
k. Groundwater Sustainability Committee (Corbett, Burke)
F.2 STAFF REPORTS
a. Support Services Department (Colleen M.R. Trask)
b. Operations Department (James Henry)
c. Parks & Recreation Department (Lesley Frisbee)
Attachment 1 — RAC Meeting Notes 9-21-17
d. General Manager (Greg Orsini)
Attachment 1 — WWMF Monthly Self Monitoring Report
F.3 PRESIDENT'S REPORT




F.4 BOARD MEMBER COMMENTS, ANNOUNCEMENTS, REPORTS AND AGENDA
ITEMS REQUESTS

G. ADJOURNMENT

Posted 5:00 pm on September 29, 2017

Pursuant to California Government Code Section 54957.5. this agenda and complete Board packet are available
for public inspection on the web at McKinleyvillecsd.com/minutes or upon request at the MCSD office, 1656 Sutter
Road, McKinleyville. A complete packet is also available for viewing at the McKinleyville Library at 1606 Pickett
Road, McKinleyville. If you would like to receive the complete packet via email, free of charge, contact the Board
Secretary at (707)839-3251 to be added to the mailing list.

McKinleyville Community Services District will, on request, make agendas available in appropriate alternative
formats to persons with a disability, as required by Section 202 of the Americans with Disabilities Act of 1990 (42
U.S.C. Sec. 12132), and the federal rules and regulations adopted in implementation thereof. Individuals who
need this agenda in an alternative format or who need a disability-related modification or accommodation in
order to participate in the meeting should contact the Board Secretary at (707) 839-3251. Notification 48 hours
prior to the meeting will enable the District to make reasonable arrangements for accommodations.




McKinleyville Community Services District

BOARD OF DIRECTORS

October 4, 2017 TYPE OF ITEM: ACTION

ITEM: D.1 Consider Approval of the Minutes of the Board of
Directors Regular Meeting on September 6, 2017

PRESENTED BY: Emily Abfalter, Board Secretary

TYPE OF ACTION: Roll Call Vote — Consent Calendar

Recommendation:

Staff recommends that the Board review the draft minutes from the September 6,
2017 Regular Board Meeting; recommend edits and adopt.

Discussion:
The Draft Minutes are attached for the above listed meetings.

Alternatives:

Staff analysis consists of the following potential alternative
e Take No Action

Fiscal Analysis:

Not applicable

Environmental Requirements:

Not applicable

Exhibits/Attachments:
e Attachment 1 — Draft Minutes from September 6, 2017




Item D.1 Attachment 1

MINUTES OF THE REGULAR MEETING OF THE MCKINLEYVILLE COMMUNITY SERVICES
DISTRICT HELD ON WEDNESDAY, SEPTEMBER 6, 2017 AT 7:00 PM
AZALEA HALL, 1620 PICKETT ROAD, MCKINLEYVILLE, CA

AGENDA ITEM A. CALL TO ORDER

A.1 Roll Call: The regular session of the Board of Directors of McKinleyville Community Services
District convened at 7:03 pm with the following Directors and staff in attendance:

Dennis Mayo, President Gregory Orsini, General Manager
Mary Burke, Director Colleen Trask, Finance Director
John Corbett, Director James Henry, Operations Director
David Couch, Director Lesley Frisbee, Recreation Director
George Wheeler, Director Emily Abfalter, Board Secretary

A.2 Pledge of Allegiance: The Pledge of Allegiance was led by Director Wheeler.
A.3 Additions to the Agenda: There were no additions to the agenda.

A.4 Approval of the Agenda:

Motion: It was moved to adopt the agenda.

Motion By: Director Corbett; Second: Director Couch

There were no comments from the Board or Public.

Roll Call: Ayes: Burke, Corbett, Couch, Mayo and Wheeler Nays: None Absent: None
Motion Summary: Motion Passed

A.5 Closed Session Discussion: No closed session.
AGENDA ITEM B. PUBLIC HEARINGS: There were no public hearings scheduled.

AGENDA ITEM C. PUBLIC COMMENT AND WRITTEN COMMUNICATIONS: President Mayo
opened the public comment portion of the meeting and the following members of the public spoke:

Bette Wilkinson of McKinleyville spoke regarding water and sewer rates for seniors.

AGENDA ITEM D. CONSENT CALENDAR:

D.1 Consider Approval of the Minutes of the Board of Directors Regular Meeting on August 2, 2017 and
Special Meeting on August 14, 2017

D.2 Consider Approval of July 2017 Treasurer’'s Report

D.3 Compliance with State Double Check Valve (DCV) Law — Violations

D.4 Approve Conveyance of Water, Sewer and Streetlight Facilities Related to Central Estates Phase
2D Development

D.5 Consider Approval to Declare 2000 Chevrolet 2500 Truck and 2002 Vac-Con Surplus

Motion: It was moved to approve the consent calendar.

Motion By: Director Corbett; Second: Director Burke

There were no comments from the Board or Public.

Roll Call: Ayes: Burke, Corbett, Couch, Mayo and Wheeler Nays: None Absent: None
Motion Summary: Motion Passed

AGENDA ITEM E. CONTINUED AND NEW BUSINESS:

E.1 Annual Board Self-Evaluation Review and Discussion. Presented by Board Secretary, Emily
Abfalter. Directors Burke and Wheeler commented on the self-evaluation worksheet. General Manager
Orsini recommended that at the Board’s request, bring back the Board Self-Evaluation for review and

Minutes of the September 6, 2017 Board Meeting Page 1 of 3
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revisions at the October meeting. Additional comments and discussion by Directors Corbett and Couch,
President Mayo and General Manager Orsini.

E.2 Review Information Regarding the MCSD Board Retreat. Presented by Recreation Director,
Lesley Frisbee. Director Corbett and President Mayo commented on possible additional topics for the
Board Retreat, to which Recreation Director, Lesley Frisbee, responded. Additional discussion by
Directors Wheeler and Burke and General Manager Orsini. Public comment opened, Steve Madrone
commended the Board for planning a Board Retreat and suggested a public survey, public comment
closed.

E.3 Consider Approval of Proposal by Jackson & Eklund to Provide Accounting Support
Services for FY2017-18, FY2018-19 and FY2019-20. Item presented by Finance Director, Colleen
Trask. Board and staff discussion regarding receipt of only one proposal. Comment offered by
President Mayo. Public comment opened, no comments, public comment closed. Additional Board
comments by Director Corbett and President Mayo.

Motion: Authorize General Manager to execute a Professional Services Agreement with Jackson &
Eklund to provide accounting support services per staff recommendation.

Motion By: Director Corbett; Second: Director Wheeler

Roll Call: Ayes: Burke, Corbett, Couch, Mayo and Wheeler Nays: None Absent: None

Motion Summary: Motion Passed

E.4 Review Information Pertaining to Continued Bathroom Concerns at District Owned

Facilities. Presented by Operations Director, James Henry. General Manager Orsini asked questions
regarding the correlation between increased vandalism and the change in opening and closing times.
Director Wheeler commented about the possibility of video surveillance. Directors Burke and Couch
thanked staff for their efforts. President Mayo asked about the correlation between vandalism and the
clearing out of the old Pacific Lumber Co. mill. Public comment opened, none received, public comment
closed.

E.5 Consider Adoption of Resolution 2017-23 in Support of General Manager Orsini’s
Nomination for California Special District Association (CSDA) Board President. General Manager
Orsini reviewed the item and noted that the election would be held at annual conference. Public
comment opened, none received, public comment closed. President Mayo commended General
Manager Orsini. Directors stood for roll call to show support of General Manager Orsini’s nomination for
CSDA Board President.

Motion: Approve Resolution 2017-23, supporting the nomination of General Manager Orsini for
election to the CSDA Board President seat per staff recommendation.

Motion By: Director Corbett; Second: Director Wheeler

Roll Call: Ayes: Burke, Corbett, Couch, Mayo and Wheeler Nays: None Absent: None
Motion Summary: Motion Passed

AGENDA ITEM F. REPORTS
F.1 ACTIVE COMMITTEE REPORTS

a. Recreation Advisory Committee (Couch/Wheeler): Director Couch noted that they met,
McKinleyville Little League had a presence at the meeting and to refer to Recreation Director, Lesley
Frisbee’s notes.

b. Area Fund (John Kulstad/Burke): Did not meet.

c. Redwood Region Economic Development Commission (Mayo/Corbett): President Mayo noted
that they did meet, the Vice President has resigned and a representative from the Redwood Coast
Energy Authority spoke.

Minutes of the September 6, 2017 Board Meeting Page 2 of 3
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d. McKinleyville Senior Center Advisory Committee (Wheeler, Burke): Director Burke attended both
the regular McKinleyville Senior Center Board meeting and the Executive Committee meeting and
discussed the strategic planning process progress.

e. Audit (Corbett/Couch): Did not meet.

f. Employee Negotiations (Couch/Corbett): Did not meet.

g. Water Task Force (Wheeler/Burke): Did not meet.

h. AdHoc No Drugs & Toxics Down the Drain (Wheeler/Burke): Did not meet.

i. McKinleyville Municipal Advisory Committee (Corbett/Mayo): Director Corbett noted that they met
and discussed discrimination in McKinleyville. Additional comments from Directors Burke and
Wheeler.

j. Cornerstone Committee (Couch/Wheeler): Did not meet.

k. Groundwater Sustainability Committee (Corbett, Burke): Did not meet.
F.2 STAFF REPORTS

a. Support Services Department (Colleen M.R. Trask): Finance Director, Colleen Trask, reviewed her
report and explained in detail page 2 of the Treasurers Report.

b. Operations Department (James Henry): Operations Director, James Henry, had nothing further to
add to his written report. Director Wheeler gave thanks for the added graph.

c. Parks & Recreation Department (Lesley Frisbee): Recreation Director, Lesley Frisbee, had nothing
further to add to her written report. Director Burke asked question regarding the NRPA Metrics tool.
Recreation Director, Lesley Frisbee, responded that she will showcase the tool as an informational
item at the October meeting.

d. General Manager (Greg Orsini): General Manager Orsini highlighted the Districts Make a Difference
video shoot, the Wastewater Management Facility and the succession plan progress.

President Mayo called for F.4 prior to F.3.

F.4 BOARD MEMBER COMMENTS, ANNOUNCEMENTS, REPORTS AND AGENDA ITEM
REQUESTS: Board and staff discussion about the proposed community forest.

F.3 PRESIDENT’'S REPORT: President Mayo passed out and discussed two handouts from ACWA, in
addition to a proposal for an anti-discrimination policy for all MCSD programs and facilities not covered
by the personnel policy. President Mayo announced that he is activating a new committee, the
Miscellaneous Advisory Committee on Discrimination, and assigned the General Manager, Director
Burke, as well as himself, to the committee. Additional Board comments by Directors Corbett and
Wheeler.

G. ADJOURNMENT: 9:55pm
Motion to adjourn made by Director Corbett; Second: Director Burke

Emily Abfalter, Board Secretary

Minutes of the September 6, 2017 Board Meeting Page 3 of 3
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BOARD MEETING October 4, 2017 CONSENT CALENDAR ITEM D.2

McKinleyville Community Services District
DRAFT Treasurer's Report
August 2017

Table of Contents

Page 2 Investments & Cash Flow Report
Page 3 Consolidated Balance Sheet by Fund
Page 4 Activity Summary by Fund

with Selected Graphic Comparisons
Page 11 Capital Expenditure Report
Page 12 Summary of Long-Term Debt Report
Page 13 Cash Disbursement Report

Treasurer's Report Page 1
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Petty Cash & Change Funds

Cash

McKinleyville Community Services District
Investments & Cash Flow Report
As of August 31, 2017

Operating & Money Market - Beginning Balance

Cash Receipts:
Utility Billings & Other Receipts
Money Market Account Interest

Transfers from County Funds #2560, #4240, CalTRUST, Meas. B
Other Cash Receipts (incl. WWMF SRF Loan disbursements)

Total Cash Receipts
Cash Disbursements:

Transfers to County Funds #2560, #4240, CalTRUST

Payroll Related Expenditures

Debt Service

Capital & Other Expenditures
Total Cash Disbursements

Operating & Money Market - Ending Balance

Total Cash

Investments

LAIF - Beginning Balance
Interest Income
LAIF - Ending Balance

Humboldt Co. #2560 - Beginning Balance

Property Taxes and Assessments
Transfer to/from Operating Cash

Interest Income (net of adjustments)
Humboldt Co. #2560 - Ending Balance

Humboldt Co. #4240 - Beginning Balance

Transfer to/from Operating Cash

Transfer to/from Biosolids Reserve

Interest Income

Humboldt Co. #4240 - Ending Balance

Humboldt Co. #9390 - Beginning Balance
Reserves Recovery Deposits/Other Bal Withdrawals

Interest Income

Humboldt Co. #9390 - Ending Balance

USDA Bond Reserve Fund - Beginning Balance

Bond Reserve Payment

Debt Service Payment, Principal/Interest

Interest Adjustment

USDA Bond Reserve Fund - Ending Balance

CalTRUST - Beginning Balance

Net Transfer to/from Meas. B Teen Ctr Funds
Net Transfer to/from Water Fund Capacity Fees Acct
Net: Interest Income/Unrealized Gain/Loss

CalTRUST - Ending Balance
Total Investments

Total Cash & Investments - Current Month
Total Cash & Investments - Prior Month

Net Change to Cash & Investments This Month

Cash & Investment Summary

Cash & Cash Equivalents
Davis-Grunsky Loan Reserve
Waste Water Capital Reserve
USDA Bond Reserve

[-Bank Loan Reserve

Total Cash & Investments

Treasurer's Report Page 2
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8,892.60

2,805,065.81
778,202.34
490.23
1,149,320.00

1,928,012.57

(225,128.12)
(13,695.71)
(566,783.18)

(805,607.01)

3,927,471.37
3,936,363.97

(Interest and Market Valuation will be re-calculated as part of the year-end close, if material)

130,253.25
130,253.25
611,067.32
656.90
611,724.22
2,920,386.75
2,383.73
2,922,770.48
937,318.68
937,318.68
181,895.14
7,395.83
(81,125.00)
30.43
108,196.40
1,248,598.83
2,957.60
1,251,556.43
5,967,836.94
9,904,200.91
8,849,495.85
1,054,705.06
9,026,646.72
606,433.08
102,924.71
108,196.40
60,000.00
9,904,200.91
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McKinleyville Community Services District
DRAFT Capital Expenditure Report
As of August 31, 2017

Water Department
Ramey Pump Upgrades
Water Tank Upgrade
Alternative Energy Master Plan
4.5m New Water Tank
Production Meter Replacements
Emergency Water Supply
Emergency Response Equipment
Fire Hydrant System Upgrade
Customer Radio Meter Replacements
Radio Telemetry Upgrade
Water Main Rehab & Replacement
Property Purchase & Improvements

Subtotal

Wastewater Department
Sewer Main Rehab & Replacement
WWMF Sludge Disposal - next
WWMPF/Fischer Lift Stn Grinder Upgrade
Alternative Energy Master Plan
WWMF Chlorine Injector/Controllers
Collection System Upgrades
Fischer Lift Station Generator
WWMF Upgrade/CEQA/Permitting
Radio Telemetry Upgrade
WWMF Engr Study (next NPDES Permit)
Customer Radio Meter Replacements
Sewer Lift Station Other Upgrades

Subtotal

Water & Wastewater Operations
Heavy Equipment
Utility Vehicles
Office, Corporate Yard & Shops
Computers & Software
Fischer Ranch - Reclamation Site Upgrade (tr
Fischer Ranch - Barn & Fence upgrades, Und
Fischer Ranch -Disposal Site Upgrade
Small Equipment & Other

Subtotal

Enterprise Funds Total

Parks & Recreation Department
Hiller Park & Sports Complex
Azalea Hall Projects
McKinleyville Activity Center Upgrades
Projects Funded by Quimby/Other Funds
Other Parks Projects & Equipment

Subtotal

Streetlights
Pole Replacement

Subtotal

Governmental Funds Total

All Funds Total

YTD FY 17-18 Remaining
August Total Budget Budget$ Budget % Notes
- 72 - (72) Cochran Tank Repainting
- - 50,000 50,000 100%  Alternative energy master plan
- - 700,000 700,000 100%  Drilling, LACO Assoc.
- - 8,000 8,000 100%  Production Meter Replacement
- - 50,000 50,000 100% Emergency Water Supply
- - 50,000 50,000 100% Emergency Generator
- - 7,000 7,000 100%  Fire Hydrant System Upgrade
103,979 103,979 200,000 96,021 48%  Radio meters purch/install
- - 150,000 150,000 100% Radio Telemetry upgrade
- 2,725 100,000 97,275 97%  Water Main Rehab
- - 200,000 200,000 100%  Property Purch/Improvements
103,979 106,775 1,515,000 1,408,225 93%
- 4,087 90,000 85,913 95%  Sewer Main Rehab
- - 240,000 240,000 100%  Sludge handling/disposal
- - 17,000 17,000 100%  Fischer Lift Stn Grinder Upgrade
50,000 50,000 100%  Alternative energy master plan
10,000 10,000 100%  Chlorine Injector/Controllers
- - 10,000 10,000 100%  Collection System upgrades
- - 50,000 50,000 100%  Fischer Lift Stn Generator
368,023 383,283 200,000 (183,283) -92%  WWMF construction
- - 150,000 150,000 100% Radio Telemetry upgrade
427 427 50,000 49,573 99%
- - 200,000 200,000 100% Radio meters purch/install
- - 6,000 6,000 100%
368,450 387,797 1,073,000 685,203 64%
- - 10,000 10,000 100%  Tractor attachmt
86 86 48,000 47,914 100% CCTV truck, 3/4 or 1-ton Pickup
- - 69,000 69,000 100%  Facilities upgrade/sealcoat
- - 11,000 11,000 100%  Server, PCs, GIS/ISEMS/CADD
- - 30,000 30,000 100%  Match to 3rd party grant funding
669 3,504 15,000 11,496 7% Underground valving/piping
- - 1,500,000 1,500,000 100%  Disposal Site Upgrade
- 35,000 35,000 100% Emergency Eq, GPS Survey Eq
86 3,590 1,718,000 1,714,410 100%
473,183 498,162 4,306,000 3,807,838 88%
- - 5,000 5,000 100%  Other Equipment & Signage
- - 27,000 27,000 100%  Flooring, Pkg Lot resurface
- - 2,000 2,000 100%  Roof replacement
- - 15,000 15,000
- - 5,000 5,000 Brush&LawnMowers/Trailer
- - 54,000 54,000 100%
- - 2,000 2,000 Pole Replacement
- 2,000 2,000
- - 56,000 56,000 100%
473,183 498,162 4,362,000 3,863,838 89%
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McKinleyville Community Services District

BOARD OF DIRECTORS

October 4, 2017

TYPE OF ITEM: ACTION

ITEM: D.3
PRESENTED BY:

TYPE OF ACTION:

Recommendation:

Staff recommends that the Board authorize staff to provide the listed customers
with formal notice that their water service will be discontinued in one month if
they have not come into compliance with state law regarding water service cross-

Compliance with State Double Check Valves (DCV) Law
James Henry, Operations Director

Roll Call Vote — Consent Calendar

connection in accordance with MCSD Rules 7 and 10.

Discussion:

Customers listed below are currently not in compliance with State Law regarding
cross connection control for water customers with an alternate water supply.
These customers have been notified of their respective violations, as noted,

and have been provided notification of this meeting.

1st Notice

August 11, 2017

10 Day Notice

September 20, 2017

Board Meeting

October 4, 2017

Lock

November 6, 2017

ROUTE 14
Account # Address Model of DCV Date s/o out
14-544-000 | 1110 Eucalyptus Febco
14-050-000 1344 Bel Nor Febco 850
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McKinleyville Community Services District

BOARD OF DIRECTORS

October 4, 2017 TYPE OF ITEM: ACTION

ITEM: E.1 Consider Approval of the Right of Entry and Design
Agreement Between the Humboldt Skate Park Collective
and McKinleyville Community Services District

PRESENTED BY: Lesley Frisbee, Recreation Director
TYPE OF ACTION: Roll Call Vote

Recommendation:

Staff recommends that the Board review the information provided, air questions,
take public comment, discuss and approve the Right of Entry and Design
Agreement between the Humboldt Skate Park Collective (HSPC) and the
McKinleyville Community Services District

Discussion:

In June 2017 the Board of Directors approved a site recommendation and term
length of three years for a right of entry agreement between HSPC and MCSD
for the design and construction of a skate park in the lot south of the Law
Enforcement Facility and east of Umpqua Bank. Working with the HSPC, staff
drafted a Right of Entry and Design Agreement, Attachment 1.

Due to a recent request from the County Sheriff Dept. to expand the Law
Enforcement Facility in McKinleyville, an option to add six additional months to
the Right of Entry and Design Agreement has been added, in order to
accommodate potential delays due to redesign and shifting of the current park
layout. HSPC understands the need to accommodate the County’s request to
expand the Law Enforcement Facility in order to meet the needs of the
community and is willing to work with District staff and county to ensure that the
needs of all organizations and the community can be met.

The Agreement has been reviewed by District Counsel.
Alternatives:

Staff analysis consists of the following potential alternative
e Take No Action
Fiscal Analysis:

Not applicable
Environmental Requirements:

Not applicable
Exhibits/Attachments:

e Attachment 1 — Right of Entry and Design Agreement Between HSPC and
MCSD

31



Item E.1 Attachment 1

RIGHT OF ENTRY AND DESIGN AGREEMENT

THIS RIGHT OF ENTRY AND DESIGN AGREEMENT (this “Agreement”) is entered into on

October 4, 2017, by and between the between the MCKINLEYVILLE COMMUNITY SERVICES
DISTRICT (“DISTRICT") and the HUMBOLDT SKATEPARK COLLECTIVE for the MCKINLEYVILLE
SKATE PARK (hereinafter referred to as “COMMITTEE”).

RECITALS

The DISTRICT owns real property located at Pierson Park and has consented to enter into this
Agreement for the sole purpose of allowing COMMITTEE to develop a proposal for the design
and potential construction of a Skate Park on the property located immediately south in the
vicinity of the existing horseshoe pits and bocce ball courts, as more specifically described in
attached Exhibit A (the “DISTRICT Property”).

The COMMITTEE, as a public service to the citizens of McKinleyville, wishes to assist in the
potential project including assistance with the development, financing, design, construction
and establishment of a maintenance plan for said Skatepark.

AGREEMENT

THEREFORE, IT IS AGREED:

1.

For a period of thirty-six (36) months from the date hereof, with an option to extend the
agreement an additional six (6) months if needed and if said need is communicated and
requested within six (6) months of the of the original thirty-six (36) month period, DISTRICT
hereby grants to COMMITTEE the right to enter upon the DISTRICT Property for the limited
purposes and on the terms and conditions stated in this Agreement. Further agreements for
construction and conveyance that meet state contract and prevailing wage laws will be required
before any project is authorized or any construction can commence. The District is not obligated
to proceed with any project and makes no commitment to do so by method of this Agreement.

COMMITTEE shall work to develop a Skatepark engineering design and submit said design to
the DISTRICT’S Board of Directors for approval of the final design, in the Board’s sole and
absolute discretion. COMMITTEE shall further seek financing for construction based on
grants, charitable donations and other sources for submission to the DISTRICT'S Board when
considering the final design and whether to sponsor and approve, in the Board's sole and
absolute discretion, construction of a Skatepark measuring approximately 20,000 square feet
(the “Skatepark™) on DISTRICT Property for use by the public and the community.

During the thirty-six (36) month term of this Agreement the COMMITTEE shall:

3.1 Seek and demonstrate to the Board sufficient financing and committed supplies and
services from local businesses to cover the entire costs of the engineering design,
development, inspection, construction, maintenance and administration of the
Skatepark, except as noted below. No work of construction shall be commenced
unless and until the DISTRICT’S Board, in its sole and absolute discretion, approves
the final design, agrees to sponsor a project, and the COMMITTEE demonstrates
sufficient and secure financing for all aspects of design, permitting and construction of
the Skatepark.

3.2 Cause the preparation of plans and specifications suitable for the construction of the

1
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Skatepark at its sole cost and expense.

3.3 If approved by the DISTRICT, cause to be obtained all necessary permits and
approvals for the construction of the Skatepark as required by law, expressly including,
without limitation, review and analysis under the California Environmental Quality Act
(“CEQA") (California Public Resources Code Section 21000, et seq.).The parties
acknowledge that before the DISTRICT approves the construction of the Skatepark,
the District will need to complete CEQA assessment, including without limitation a
determination as to whether the project is exempt from CEQA,; if not exempt, a
preliminary analysis to determine whether an environmental impact report or negative
declaration is required; and preparation of an environmental impact report or negative
declaration.

4. COMMITTEE shall submit a progress report to the DISTRICT’s Recreation Director quarterly.
Said progress report shall include the following information:

A. Summary of current fundraising efforts;
B. Summary of current funds raised to date; and
C. Summary of grant application status.

5. COMMITTEE shall consult with DISTRICT representatives during the design phase, and the
plans and specifications for the construction shall be subject to DISTRICT’s written approval,
in the DISTRICT’s sole and absolute discretion, before the plans and specifications are
submitted to the DISTRICT’s Board of Directors for consideration.

6. COMMITTEE shall hold harmless, indemnify and defend DISTRICT, its officers, agents,
employees, and directors from and against any and all claims, liabilities, demands, costs and
contracts of any nature arising out of, resulting from or in any way related to the activities
under this Agreement. This obligation shall survive the delivery of the PROJECT to the
DISTRICT.

McKINLEYVILLE COMMUNITY SERVICES DISTRICT

Date
Dennis Mayo, President MCSD Board of Directors

Date
Emily Abfalter, Board Secretary MCSD Board of Directors
HUMBOLDT SKATEPARK COLLECTIVE

Date

Charles E. Caldwell Il, Director — Humboldt Skatepark Collective

Date

Travis Gall, Secretary - Humboldt Skatepark Collective
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McKinleyville Community Services District
BOARD OF DIRECTORS

October 4, 2017 TYPE OF ITEM: INFORMATIONAL

ITEM: E.2 Presentation for the 65% Engineering Design Review of
the Mad River Estuary Floodplain Project for Off-
Channel Habitat

PRESENTED BY: Rose Patenaude, Design Engineer, NHE

TYPE OF ACTION: None

Recommendation:

Staff recommends that the Board participate in the presentation, review the
information provided, air questions and take public comment.

Discussion:

The 65% Designs for the Mad River Estuary Floodplain Project for Off-Channel
Habitat have been reviewed by a multi-agency technical review team and
submitted to the project’s environmental compliance team to prepare the
necessary planning documents. Rose will present the designs to date. Final
Engineering Designs are planned for completion this winter.

Alternatives:

Take Action

Fiscal Analysis:

The motivations for this project are related to decommissioning of the
Percolations Pond so MCSD will remain in compliance with regulatory
requirements. Funding will result from multiple agency grants and Wastewater
Capitol Reserves.

Environmental Requirements:

Permitting will be addressed during the next phase of the project.

Exhibits/Attachments:

e Attachment 1 — Presentation Slides

e Attachment 2 — Basis of Design Report, summarizing the information used
to choose a preferred conceptual design and develop 30% Designs

e Attachment 3 — Hydraulic Design Report, summarizing the methods used
to analyze and revise the 30% Designs to develop 65% Designs

e Attachment 4 — 65% Design Sheets
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Item E.2 Attachment 1
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1. INTRODUCTION

1.1  Project Background

California Trout, Inc. (CalTrout) received a grant from the California Department of Fish and Wildlife
(CDFW) Fisheries Restoration Grants Program (FRGP), Agreement No. P1410511, to prepare
engineering designs to reconnect lower Mad River to approximately 4.25 acres of leveed percolation
ponds (historical active floodplain) to provide critical juvenile salmonid rearing habitat and off-channel
refugia for coho salmon (Oncorhynchus kisutch). The State Coastal Conservancy provided necessary
supplementary funding for the off-channel habitat enhancement project (Grant No. 14-067) and expanded
the project scope to improve public access to the river and implement a biofiltration study on the adjacent
floodplain. The project area is owned by the McKinleyville Community Services District (MCSD) and is
located along the east bank of the lower Mad River (Figure 1). MCSD has provided in-kind labor and
equipment.

CalTrout employed Northern Hydrology & Engineering (NHE) to develop engineering designs to
decommission the existing MCSD Wastewater Treatment Facility’s (WWTF) percolation ponds and
reconnect the river to its historical active floodplain, enhancing off-channel habitat for salmonids. A
geologic investigation was performed by SHN Consulting Engineers & Geologists, Inc. (SHN) to install
groundwater wells, characterize the floodplain subsurface soils, and evaluate the physical and engineering
properties of the pond levees for potential material reuse. Toxicity screening of pond soils was performed
at TestAmerica Laboratories, Inc.

1.2  Project Purpose

The Mad River coho salmon population is recognized to have a high extinction risk, with key limiting
stresses of altered sediment supply, lack of floodplain and channel structure, impaired water quality, and
impaired estuary/mainstem function (NMFS 2014). The Mad River is listed under Section 303(d) in the
Clean Water Act to be impaired with sediment, turbidity, and temperature, stressors to salmonid
productivity and survival. The highest priority coho salmon recovery actions include the construction of
off-channel and backwater ponds and alcoves. Protected and slow flowing side channels that fill during
high flows provide some of the best over-wintering habitat in coho salmon streams (CDFW 2004). In
increase in juvenile coho salmon rearing in the estuary and lower Mad River could result in increased
survival and productivity of the population that spawns and rears in the river’s tributaries (NMFS 2014).
The proposed project is to design low velocity juvenile salmon habitat off the mainstem river directly
related to the recovery of the Mad River coho salmon population.

1.3  MCSD Waste Water Treatment Facility

The McKinleyville Community Services District (MCSD) is an independent, special district formed in
1970. MCSD maintains and operates a Wastewater Treatment Facility (WWTF) that serves the
community of McKinleyville. The WWTF discharges directly to the surface waters of the Mad River at
the Hammond Bridge during a permitted “discharge period”, through a National Pollutant Discharge
Elimination System (NPDES) permit governed by the California Regional Water Quality Control Board
(RWQCB) that includes Waste Discharge Requirements (WDRs) for effluent treatment, discharge, and
reclamation. The river discharge prohibition period is May 15 through September 30, when effluent is
discharged to the percolation ponds and/or to land for reclamation. The percolation ponds were
constructed on the active floodplain in 1983 and include two separate ponds that are annually alternated in
use (Figure 2). Although the use of the percolation ponds for effluent disposal is allowed under the
current permit, the RWQCB has indicated that future discharge permits may limit this use.
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Figure 1. Location Map
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Figure 2. Project Site Map
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About 7 years ago, MCSD began pursuing efforts to decommission the percolation ponds to restore the
area back into active floodplain for salmonid habitat. MCSD recognized the opportunity and initiated a
study to increase the available land reclamation area’s capacity to off-set the percolation pond discharge
allocation. A pilot project was conceived to test the assumption that changing the pasture-based crop
cover to a riparian forest on the large floodplain used for reclamation could increase the land’s capacity to
uptake nutrients and water. In 2012, a small grant from the Arbor Day Foundation funded an acre plot of
reclamation pasture to be planted with black cottonwoods. As part of the expanded portion of the off-
channel habitat design project funded by the State Coastal Conservancy, the pilot project has been
increased to include three more acres of red alder, a mixed riparian forest, and a pasture control area. In
addition, groundwater wells were installed to monitor water levels and collect water quality samples.
Implementation of the pasture crop conversion pilot project is intended to provide MCSD with data to
make changes to future NPDES permits and for percolation pond decommissioning.

1.4  Site Description

The project site is located on the eastern floodplain of the Mad River at the inside of a meander bend
(Figure 2). A mature, intact riparian forest has developed on the active floodplain, lee side of a long riffle
downstream of the Mad River County Park Boat Ramp. A historical backwater channel remains as a
depression in the forest floor and is inundated during high flows. The project area focal point is a pair of
constructed percolation ponds that are leveed from the river’s floods and ringed with cyclone fencing to
prohibit access. The ponds maintain inundated water levels when in use for treated wastewater discharge
and drain into emergent wetlands when they are unfilled. The southern pond is generally 10 feet in
elevation with a single linear ridge that is over 13 feet high. The northern pond ranges from around 5.5
feet in dredged areas to 13 feet on elevated ridges that serve as islands when the pond is in use. Isolated
willows provide habitat diversity within the ponds, particularly up on the elevated ridges. The levees
range from 15 feet on the northern end to above 17 feet on the southern end. Adjacent floodplain areas
range from around 10 feet in historic depressions and existing backwater areas to 14 feet elevation. When
the river banks overtop, water backwaters through a system of human-made footpaths back to a historical
backwater area, which stays ponded for a period as flow waters recede and standing waters infiltrate and
evaporate.

The habitat restoration project area is bound to the north by an existing storm water canal that drains the
floodplain to the east through a canal gate that remains open through the winter season and is closed when
MCSD is applying treated wastewater to their fields. The project is limited to the south by a neighboring
property and to the east by the floodplain used for MCSD’s treated wastewater reclamation.

1.5 Design Approach

The design approach was to synthesize existing and collected data to better understand existing
conditions, including river and site topography, local geology, surface and groundwater hydrology,
biology, ocean tides, pertinent water and soils data. These data were used to develop a suite of design
options, included in three conceptual design alternatives. A single alternative was chosen for further
hydraulic analysis. An existing conditions one-dimensional hydraulic model will be used to estimate
hydraulic parameters. A two-dimensional hydrodynamic model of the river and project area will be used
evaluate individual design elements. Low flow conditions will be simulated to evaluate design elements
when river levels were influenced by the flood and ebb of ocean tides. High flow conditions will be
simulated to evaluate the design elements when the river levels were dominated by the flood and
recession of storm event discharge.
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2.  EXISTING CONDITIONS

2.1  Topography

Base map topography was a compilation of existing data sets, including: 2010/2011 Coastal LiDAR
(NOAA 2012), and 2008 channel cross-sections surveyed as part of the Mad River bluff restoration
project implemented by Humboldt County by Points West Surveying in 2008, and 2011 river bathymetry
along the toe of the Mad River bluff restoration project collect by Graham Matthews & Associates in
2013. Project surveying control was established by Points West Surveying. Additional topography and
bathymetry was collected by NHE. Project topography is reported in US survey feet and is referenced to
the North American Datum of 1983 (NAD83), California State Plane Zone 1, 2007 Epoch. Elevations are
reported in feet, referenced to the North American Vertical Datum of 1988 (NAVD88).

2.2  Geomorphic Setting

The project site is located on the active floodplain at the downstream-most meander bend of the Mad
River. To the south, the river “bottoms,” or wide alluvium and soil floodplain, transitions into Humboldt
Bay. West of the river are large foredunes built up between the Pacific Ocean and a thick riparian forest.
From the project site, the river flows 3 miles north to the Pacific Ocean between a long sand spit and
marine terraces. The river mouth is transient along the sand spit; therefore, this distance is relative to
when the mouth was located just south of Vista Point on Highway 101.

The Mad River Fault Zone (MRFZ) has been described in detail and mapped in geologic reports. The
principal faults of the MRFZ are designated as the Fickle Hill, Mad River, McKinleyville, Blue Lake, and
Trinidad faults (Carver 1985). The multi-strand Mad River fault offsets marine terraces along the
coastline north of the project (Carver 1992). The remnant terrace that defines the southernmost lower
plate of the Mad River fault is buried beneath the greater river floodplain associated with the project site
(McCrory 1996, Carver et al. 1986).

2.3  Fish Surveys

On February 17, 2015, the Humboldt State University (HSU) Biology of Pacific Salmon class, led by
professor Darren Ward surveyed fish species abundance in the storm water canal, downstream of the
project site, the flood ditch for the pastures east of the canal and the river backwater channel that drains
the canal. Species collected included coho salmon (age 1+), young of the year Chinook salmon, tidewater
goby, western mosquitofish, Cottus spp., and three-spined stickleback. A report of this survey is included
in Appendix A.

On January 8, 2016, Bob Pagliuco surveyed the storm water canal and upstream flood ditch and found a
95 mm coho salmon in the flood ditch, as well as prickly sculpin and three-spined stickleback. A report
of this survey is included in Appendix A.

On February 17, 2016, the HSU class repeated the surveys and found Chinook salmon, Cottus spp., and
three-spined stickleback. The class surveyed the canal again on February 14, 2017 and found a juvenile
coho. No reports from these past two surveys are in circulation.

2.4  Mad River Hydrology

2.4.1  River Level Monitoring

A pressure transducer with a temperature sensor was installed in the Mad River in a pool immediately
downstream of the project site to monitor continuous water depths and temperature from November 24,
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2015 to July 15, 2016 and from August 2, 2016 to December 6, 2016. Water depths were converted to
water surface elevations, which displayed tidal fluctuations and waters rising and falling during storm
events. Water levels were compared to the stream discharge hydrograph reported approximately 5.5
miles upstream at the US Geological Survey (USGS) gaging station No. 11481000, Mad River near
Arcata CA (Figure 3).
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Figure 3. River levels near the project site and stream flow at USGS Gage Station No. 11481000
2.4.2  Mad River Discharge

The USGS gaged the Mad River near Arcata, CA (Station No. 11481000) from October 1, 1910 to
September 30, 1913 (water years [WY] 1911 to 1913) and from October 1, 1950 to the present day (WY
1951 to 2017). During the project monitoring record, high flow events occurred several times during the
winter, including a 5-year recurrence interval event that peaked on January 17, 2016.

Annual peak flow data is available through WY 2015. During the 68-year period of record, annual peak
discharge events ranged from 3,360 cubic feet per second (cfs) on March 7, 1977 to 81,000 cfs on
December 22, 1964. The USGS flood frequency software PeakFQ was used to estimate flood recurrence
intervals, including the 1.5-, 2-, 10-, 50- and 100-year flood events (Table 1). Figure 4 illustrates the
annual peak flood flow frequency analysis results as exceedence probabilities, including a 95%
confidence interval.
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Table 1. Peak Flow Estimates for Recurrence Intervals at USGS Gaging Station No. 11481000

R PeakFQ Bulletin 17B Estimated Peak Discharge
ecurrence Interval (cfs)

1.5-year 20,550

2-year 26,410

5-year 41,560

10-year 51,670

25-year 64,280

50-year 73,460
100-year 82,420

140,000

120,000 -

100,000 -

80,000 -

60,000 -

Peak Flow (cfs)

40,000 -

20,000 -

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Exceedence Probablility

—e— Bulletin 17B (Log Pearson I11) - --- Bulletin 17B 95% Confidence Interval O Annual Peaks

Figure 4. Annual peak flood flow exceedence probabilities for the USGS Gaging Station No. 11481000
2.4.3 Tides

Monitored river levels were compared to local tidal data at the NOAA Station ID 9418767 (North Spit)
and Station 1D 9419750 (Crescent City). In general, the Mad River tides were in sync with the North Spit
tidal gage. Project reach river levels were controlled by the bed elevations at the river mouth, which
periodically scours the bed during winter storms to form a sand bar in the ocean. The monitoring data
displayed a transition in the river level control before and after the first storm events, when the river
forms a sand bar offshore of the mouth (Figure 3).
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2.5 Mad River Water Quality
2.5.1 Temperature

Continuous stream temperature was monitored at the NHE river monitoring location, downstream of the
project site. Figure 5 displays the diurnal and seasonal fluctuation in the stream temperature.
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Figure 5. River Levels and Temperature near the Project Site
2.5.2  Salinity

On August 2, 2016 at 12:50 PM, at high tide and low flow (approximately 50 cfs), a salinity profile was
measured at the NHE river monitoring location (Table 2).

Table 2. Salinity profile at the NHE river monitoring location August 2, 2016 at 12:50 PM

Temperature Salinity Conductivity
Water Depth °C) (bpt) (mS/cm)
Surface to 5 feet 19.7 14.1 23.25
5 to river bed 18.4 19.6 31.1

On August 3, 2016 at 7:15 AM, at low tide and low flow (approximately 50 cfs), a salinity profile was
measured at the NHE river monitoring location (Table 3).
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Table 3. Salinity profile at the NHE river monitoring location August 3, 2016 at 7:15 AM

Temperature Salinity Conductivity
Water Depth (°C) (ppt) (mS/cm)
Surface to 3 feet 18.6 3.6 6.45
310 4 feet 18.3 14.8 24.8
4 to0 6 feet 16.7 27.2 42.17
6 feet to river bed 16.4 29.5 45.4

High salinity levels were expected to be present during high tide; however, salinity stratification
differences between the two samples were likely due to mixing during the mid-day high tide sample.

On August 7, 2016 at 4:45 PM during high tide, salinity was measured to be 15.0 ppt in the storm water
canal, downstream of the project area. Water temperature was 20.4 °C and conductivity was 24.3 mS/cm.

2.5.3 Suspended Sediment Grain Size

The USGS collected and analyzed water quality data at the gaging station No. 11481000, including grain
size distribution of suspended sediment samples from the gaging station for WY 1966 to 1974. Figure 6
displays the range in the results. In general, all suspended sediment was less than 2 mm, indicative of
sands and finer. The median grain size, or D50 ranged from 0.004 mm (very fine silt) to 0.067 mm (very
fine sand).
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Figure 6. Mad River Suspended Sediment Grain Size Distribution, WY 1966-1974
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2.6  Groundwater Levels and Temperature Monitoring

Six 1.5-inch diameter groundwater wells were drilled on the Mad River floodplain, recorded as MW-23,
MW-24, MW-25, MW-26, MW-27, and MW-28 (Figure 7). Nearby MW-21 and 22 were previously
installed by MCSD. Well logs shown in Appendix B illustrate the soil profiles at each of the project
wells. The four groundwater wells installed within MCSD’s treated wastewater reclamation area were
paired groundwater wells, and located north and south of the tree planting plots for the biofiltration study.
These paired wells consisted of a shallow well (10 feet below ground surface) and a deep well (20 feet
below ground surface). The two wells on the active floodplain adjacent to the percolation ponds were
located outside of the pond levee and were 10 feet deep.

Pressure transducers with temperature sensors were installed in the wells to monitor continuous water
depths and temperature (Figure 8). Water depths were converted to water surface elevations.
Groundwater levels were compared to river levels at the NHE river monitoring location.
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Figure 7. Groundwater Well and Soil Sampling Site Map
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Figure 8. Ground Water Levels at Project Monitoring Wells

Tidal fluctuations were observed in the two wells near the percolation ponds and responses to high flow
events were observed in all wells at varying degrees.

2.7 Percolation Pond Soils
2.7.1 Lithology

SHN logged soil lithology when the groundwater wells were installed and collected representational soil
samples for analysis (Appendix B). At MW-27, north of the ponds and levee, a thin layer of sandy
organic soil covers approximately 3.5 feet of silty sand that overlays 15.5 feet of well graded sand with
gravel. Lean clay was observed 19 feet below ground surface, which was approximately 10.5 feet
elevation. At MW-28, west of the ponds and levee, a thin layer of organic soil and sand covers
approximately 7.5 feet of layered silty sand, silty sand with gravel, and well graded sand with silt that
overlays at least 12.5 feet of well graded gravel with sand. The ground elevation at MW-28 is
approximately 13.5 feet

2.7.2  Soil Quality

Soil samples were collected from the percolation ponds on May 12, 2016, prior to the start of annual use
for treated wastewater discharge. The north and south ponds received treated wastewater during the
discharge prohibition periods of 2014 and 2015, respectively. Treated wastewater was pumped into the
ponds from pipes located at the eastern corners of the ponds at the central levee. Soil quality in the ponds
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was analyzed for elevated levels of constituents of concern, providing initial data for the feasibility of
material reuse to be incorporated into the project design surface.

Three soil samples were collected from the two ponds, of which two were collected from the north pond
(N1 and N2) and one was collected from the south pond (S1; Figure 7). Sample locations were based on
site reconnaissance and professional judgement. Stratification of organic matter was observed in the
ponds: submerged, lower elevation areas maintained a higher composition of fine organic matter and mid-
elevation vegetated areas were underlain with a mix of coarser material mixed with organic matter.

The north pond was mostly dry with small patch of water remaining from winter rains. Two samples
were collected, within 10 feet of each other. Sample N1 was collected from the recently dried bottom of
the pond in an unvegetated, low elevation area. Sample N2 was collected below the root level of a well
vegetated, mid-elevation plain. The south pond sample, S1, was collected in an area that was
representative of the south pond, on a semi-vegetated plain. Single samples were collected (versus
sample composites) because the treated wastewater ponding, subsequent precipitation, and varying
elevation plains created a distinct stratification layers of corresponding sample types, based on fine
sediment organic matter. Sample N1 represents aged pond soil quality at the lowest pond elevation and
highest accumulation of fine sediments with high organic content and no vegetation. Sample N2
represents aged pond soil quality on a vegetated plain. Sample S1 represents pond soil quality of recently
applied treated wastewater.

All samples were collected with a trenching shovel with a goal sample volume from a hole of 8 inches
deep and 8 inches wide. Soil samples were packed on ice in a cooler and sent overnight to TestAmerica
Laboratories in Sacramento. The laboratory homogenized and randomly subsampled each submitted
sample prior to analysis. Results are included in Appendix C. Table 4 summarizes the analytes, methods
used, reporting limits, results, and method detection limits for results of non-detect.
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Figure 9 - Figure 11 shows the laboratory analysis results for metals and semi-volatile organics relative to
available toxicity screening thresholds for marine sediment, listed in the National Oceanic and
Atmospheric Administration (NOAA) screening quick reference tables (SQuirTs; NOAA 2016). Due to
the range between the data and toxicity screening thresholds, a logarithmic scale of the concentrations
was used. Non-detects were not estimated at any limit and therefore have a value of zero; however,
method detection limits are tabulated in Table 4.

T20 and T50: Chemical concentrations corresponding to 20 and 50 percent probability of observing
toxicity calculated from individual chemical logistic regression models based on 10-day survival results
from marine amphipod tests (Ampelisca a. and Rhepoxynius a.).

Threshold Effects Levels (TELs) and Probable Effects Levels (PELS): Geometric mean of a database
of synoptic contaminant concentrations and sediment toxicity bioassays or benthic community metrics.
Different from the ERLS/ERMS, these benchmarks use the entire database, including non-toxic data
results.

Effects Range Low (ERLSs) and Effects Range Median (ERMs): 10th and 50th percentiles from
samples categorized as toxic for a given analyte, of a database primarily of synoptic marine sediment
chemistry and sediment toxicity bioassay data. As such, these benchmarks are not analogous to LC10s or
LC50s (lethal concentrations to 10 or 50 percent of the sample population).

Apparent Effect Thresholds (AET): Benchmark based upon empirical relationships between sediment
concentrations and observed toxicity bioassay results or observed benthic community impacts. For each
analyte, paired observations are ranked in increasing concentrations. The highest concentration
associated with a non-toxic sample, such that only toxic samples are observed at higher concentrations.
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Figure 9. Metals Results (Cr, Ni, Zn, Ar, Cu, Pb) and Marine Sediment Toxicity Screening Thresholds
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Figure 11. Semi-volatile Organics Results and Marine Sediment Toxicity Screening Thresholds
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Levels of nickel and pentachlorophenol exceeded the marine sediment toxicity screening thresholds. The
pentachlorophenol results were estimated (J flagged) and therefore not conclusive. Without sampling
“background” conditions, it is assumed that all constituents are sourced from the treated wastewater. It is
prudent to assume that all fine material will be removed from the project site within the pond area and
placed at a permitted facility. MCSD is currently working with the RWQCB to permit their reclamation
areas to the east of the project site to receive fine sediment from the ponds. It is anticipated that
construction will require the separation of coarse material from fine material and that all coarse material
will remain.

3. PROJECT OBJECTIVES, CRITERIA, AND CONSTRAINTS

3.1  Project Objectives
When implemented, the project will try to achieve specific habitat benefits:

o Juvenile rearing: Expand the floodplain through the project area to provide off-channel
refugia with shallower depths and lower velocities to the main channel. Offer juvenile
salmon protection from predation and slow moving water enabling the conservation of energy
in preparation for outmigration.

e Increased productivity: Create off-channel areas to provide an abundance of terrestrial and
aquatic food sources. Through restoration of riparian vegetation with hydrological
connectivity to the river, facilitate nutrient and organic material exchange between and land
and water and increase habitat complexity by way of food subsidies and debris. Increase
riparian habitat to benefit species such as aquatic insects and beaver that in turn, are
important elements to salmon ecology.

o Floodplain/channel structure and estuary function: Expand the riparian floodplain by
removing levees and infrastructure. Improve the hydrologic connection between the river and
floodplain, and if feasible provide tidal inundation and estuarine habitat.

3.2  Project Criteria
3.2.1 Fish Passage

NOAA Fisheries provides hydraulic criteria for juvenile salmonid passage that will be considered (NOAA
2001):

e Minimum water depth is 0.5 feet

e Maximum average water velocity is 1 ft/s

e Maximum water surface drop heights are 0.5 feet.

3.2.2  Pool Depths

Pool depths should range from a minimum in shallow areas to a minimum of 3 feet in areas intended for
open water to inhibit emergent vegetation from colonizing. Target deep water areas should be 5-6 feet.
Hydrological connectivity between the project area groundwater and the river was observed below fine
sediment deposits.

3.2.3  Water Quality

Coho salmon can survive in water temperatures that range from 0 to 25.6 °C, but prefer water
temperatures ranging from 11.7 to 14.4 °C (Bell 1990). Growth rate and food conversion efficiency of
juvenile salmon is optimum at dissolved oxygen (DO) concentrations above 5 mg/l (Brett and Blackburn
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1981), but have been found thriving in Strawberry Creek and Lawrence Creek in at DO concentrations as
low at 3 mg/l, provided that water temperatures were below 18 °C (Bob Pagliuco, pers. comm.)

3.3  Project Constraints

The project is constrained by the site’s existing conditions, including, but not limited to:

Invasive species

Pond soil quality: whether to leave on-site or remove existing material
Land ownership/property boundaries

NPDES permit restriction to adjacent land reclamation areas

Access and constructability

e Target fish and other aquatic species

o Wildlife use

o Geomorphology

e Geology; landforms and tectonics

e Surface hydrology; seasonal instream flow variation
o Ocean tides; sea level rise

e Hydraulics

e Water quality (temperature and dissolved oxygen)
e Suspended sediment concentrations

e Bedload

e Debris

[ ]

o

[ ]

o

[ ]

4.  OPTIONS ANALYSIS

An options analysis for decommissioning the MCSD WWTF percolation ponds and improving fish off-
channel habitat to the river’s active floodplain was prepared as part of the initial planning for the project
designs. Specific design options were included in three conceptual design alternatives, which were
presented and discussed in the project agency review meeting on April 25, 2016. These alternatives were
revised based on input from the agencies and presented to the public at an MCSD Board meeting on May
4, 2016.

4.1  Alternative 1: Restore Existing Conditions Active Floodplain

The intent of Alternative 1 is to restore the percolation ponds to existing active floodplain conditions that
can be backwatered through human use footpaths that serve as high flow channels during bankfull flood
events (Figure 12). Alternative 1 considers the following actions:

1. Completely remove pond levees and grade ponds to the adjacent active floodplain elevation,
leaving a wetland depression.
2. Revegetate the restored area with native wetland and riparian plants.

4.1.1 Benefits

By removing the levees around the percolation ponds, the Mad River will potentially gain approximately
4.25 acres of high flow-refugia during overbank storm events, similar in character and quality to the
active floodplain areas adjacent to the existing ponds. The conversion of the percolation ponds to active
floodplain with an emergent wetland depression would provide ecological connectivity currently bisected
by the large levees and chain link fence that ring the ponds.
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4.1.2 Impacts

Short-term impacts to wildlife use of the area are expected from demolition of the levees and wastewater
infrastructure. By decommissioning the percolation ponds, there will be a net loss of open water habitat
currently used by terrestrial and avian wildlife.

4.1.3 Limitations and Constraints

Project site inundation would be limited to the occurrence of river connectivity by backwatering during a
high flow floodplain overtopping flood event. Backwater flooding enters the floodplain along foot
pathways created by human recreational use. Removal of the levees will allow floodwaters and river
settled out suspended sediment to build up the area over time and could convert areas of emergent
wetland into riparian forest, similar to adjacent floodplain areas. Long term sustainability of the proposed
design features would be limited to the site’s hydrology necessary to sustain an emergent wetland and the
floodplain topography that could be built up by river suspended sediment loads during flood events and
reconfigured by human use.

Excess levee material would need to be relocated outside of the active floodplain. All demolished
infrastructure materials would need to be removed to an off-site location.

4.1.4 Conclusions

Active floodplain flooding events typically occur every 1-2 years, and the area would be expected to
backwater and then drain completely as river levels decrease. Although the existing condition of the
active floodplain could provide limited high flow refugia habitat for salmonids, the active floodplain area
drains as flood waters recede and fish stranding may be a concern if this alternative was implemented.
Emergent wetlands could provide a good food source to the river’s fisheries if these areas were
hydrologically connected by surface water.

20 April 2017 Northern Hydrology and Engineering
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4.2 Alternative 2: Create Backwater Channel and Off-Channel Backwater Pond

The intent of Alternative 2 is to create a channel that is tidally inundated during the river’s low-flow
period that backwaters during high flow periods into an off-channel pond (Figure 13). Alternative 2
considers the following actions:

1. Remove the river-side and interior levees and leave the landward levee.

2. Construct an approximately 1200-foot backwater channel to directly connect the storm water
canal to an off-channel pond.

3. Excavate ponds to create a single, large and deep off-channel pond.

4.2.1 Benefits

By removing the river-side levees and fences around the percolation ponds, the Mad River will potentially
gain approximately 4.25 acres of high flow-refugia during overbank storm events, with relatively higher
quality than the active floodplain areas adjacent to the existing ponds. When floodwaters recede, the
excavated pond is intended to provide deep water off-channel habitat and the constructed channel is
intended to provide access back to the river. If the channel maintains an open water connection to the
storm water canal, the channel would ideally exchange water between the river and pond during a tidal
cycle.

4.2.2 Impacts

Short-term impacts to wildlife use of the area are expected from demolition of the levees and wastewater
infrastructure, and by excavating a deep pond. Construction of the channel will require removing riparian
trees from the floodplain, and removing floodplain fill material.

4.2.3 Limitations and Constraints

Backwater flooding will enter the floodplain from the constructed channel and will not be controlled or
inhibited by the river-side levees. Uncertainty of the sustainability of the design inundation features are
due to the impacts from river suspended sediment settling out within the channel and pond. If the channel
fills to a level that tidally driven waters cannot inundate upstream design features, there are chances of
seasonal to long-term stranding from hydrological disconnection between the pond and the river. Over
time, the pond could fill with settled out suspended sediment from high flow events in the river.

4.2.4 Conclusions

Tidally driven flows into the channel will occur diurnally. If sediment fills the channel, the frequency of
tidal inundation will be reduced. Initially, the channel will convey surface water during a flood tide from
the river back to the pond and drain the channel back to the river during an ebb tide. The site has
valuable backwatering conditions, which in turn present low energy areas to settle suspended sediment.
Removal of the levees will reconnect the site to the active floodplain during high flow events to provide
high flow refugia habitat for salmonids. Backwater features should incorporate emergent wetlands along
banks and pond edges to promote sedimentation in targeted areas. Emergent wetlands could provide a
good food source to the river’s fisheries if these areas were hydrologically connected by surface water.
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4.3  Alternative 3: Create Backwater Channel and Off-Channel Backwater Pond with
Emergent Wetlands and Swale for High Flow Through and Sediment Trapping

The intent of Alternative 3 is to create a backwater channel that is tidally inundated during the river’s
low-flow period and backwaters during high flow periods into the off-channel pond. The upstream swale
is to provide flow-through from overtopping river events. The southern emergent wetland is expected to
accumulate sediment at a faster rate than downstream design elements, extending the longevity of the
downstream ponds. (Figure 14). Alternative 3 considers the following actions:

1. Remove the river-side and interior levees and leave the landward levee to remain.

2. Construct an approximately 1200-foot backwater channel to directly connect the storm water
canal to an off-channel pond.

3. Excavate the northern (downstream) pond to create a deep off-channel pond with interior islands.

4. Leave the southern (upstream) pond and fill the southeastern edge to create a riparian bench.

5. Lower the floodplain, riverside of the southern pond to create a swale that connects to the river
during high flows.

6. Revegetate the southern pond densely with emergent wetland plants and the benched areas and
islands with riparian trees.

4.3.1 Benefits

By removing the river-side levees and fences around the percolation ponds, the Mad River will potentially
gain approximately 4.25 acres of high flow-refugia during overbank storm events, with relatively higher
quality than the active floodplain areas adjacent to the existing ponds. When floodwaters recede, the
excavated pond is intended to provide deep water off-channel habitat and the constructed channel is
intended to provide migration access back to the river. If the channel maintains an open water connection
to the storm water canal (the channel does not clog with settled suspended sediment during storm flows),
the channel could convey surface water during a flood tide and maintain the off-channel pond and its
connection to the river all year. The upstream swale and emergent wetlands are intended to provide
overtopping flows to settle suspended sediments and provide energy to scour sand from the backwater
channel.

4.3.2 Impacts

Short-term impacts to wildlife use of the area are expected from demolition of the levees and wastewater
infrastructure, and by excavating a deep pond. Construction of the swale and channel will require
removing riparian trees from the floodplain, and removing floodplain fill material, which could impact
wildlife use; however, the riparian forest is mature and continuous throughout the site.

4.3.3 Limitations and Constraints

Backwater flooding will primarily enter the floodplain from the constructed channel and will not be
controlled or inhibited by the river-side levees. During high flow events, the swale is intended to overtop
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and carry river water into the upstream emergent wetland, providing energy to the backwater channel to
as flows recede. Uncertainty of the sustainability of the design inundation features are due to the impacts
from river suspended sediment settling out within the channel and pond. If the channel fills to a level that
tidally driven waters cannot inundate upstream design features, there are chances of seasonal to long-term
stranding from hydrological disconnection between the pond and the river. Over time, the pond could fill
with settled out suspended sediment from high flow events in the river. The location of the swale is not
ideal and would be better suited in a location further upstream that could gain more hydraulic head before
entering the site; however, the project is limited by landownership and must be kept within the boundaries
of MCSD’s property.

4.3.4 Conclusions

Tidally driven flows into the channel will occur diurnally. If sediment fills the channel, the frequency of
tidal inundation will be reduced. Initially, the channel will convey surface water during a flood tide from
the river back to the pond and drain the channel back to the river during an ebb tide. The site has valuable
backwatering conditions, which in turn present low energy areas to settle suspended sediment. Removal
of the levees will reconnect the site to the active floodplain during high flow events to provide high flow
refugia habitat for salmonids. Backwater features incorporate emergent wetlands at an upstream swale to
allow flood waters to settle sediment and promote scour in the backwater channel as surface water
recedes. Emergent wetlands provide a good food source to the pond and potentially to the river if they
maintain a hydrological connection by surface water.

Alternative 3 conceptual design was chosen for hydraulic analysis because it was the most complex of the
three alternatives and will ultimately test assumptions of the site’s hydraulics and design options for all
three alternatives. A preferred design alternative will be based on the results of the hydraulic analysis.

5. PROPOSED DESIGN ELEMENTS

Figure 15 illustrates the initial draft design planform map and channel longitudinal profile. Key design
features are annotated. The alignment is stationed from the existing river backwater channel, upstream
through the proposed backwater channel, continuing up through the two converted percolation ponds and
returning to the river through a swale.

5.1 Backwater Channel

The project’s backwater channel is located within the active floodplain, continuing upstream from an
existing river backwater channel, located at the eastside of a large riffle and gravel bar (Figure 15). The
mouth of the project’s backwater channel will empty at and through an existing storm water canal that
drains the high pasture floodplain to the east through a canal gate. The downstream elevation of the
backwater channel is controlled by the topography of the storm water canal, which is currently at
approximately 3.5 to 4 feet elevation, and an existing river backwater channel that the storm water canal
drains into which grades down to approximately -4 feet elevation near the County’s culvert outlet. The
channel grades up from approximately 3 feet elevation to approximately 6.2 feet elevation over a slope of
0.25% for 1250 feet. The channel flattens to a slope of 0.11% through the north pond reach for 325 feet
and then steepens to a 2% slope up to the emergent wetland.

5.2 Off-Channel Pond

An off-channel pond is proposed approximately 1200 feet upstream of the backwater channel confluence
with the storm water canal. The pond will be excavated to 0 feet elevation with a 20-foot width and 100-
foot length. The pond is located off-set from the backwater channel, to reduce sediment loading.
Minimum depths of approximately 6 feet are to inhibit emergent vegetation from colonizing.

20 April 2017 Northern Hydrology and Engineering
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5.3 Wetland Flats and Islands

The area between the off-channel pond and the backwater channel is intended to provide wetland flats at
an elevation of 7 to 8 feet and elevated topography as isolated islands vegetated with riparian trees at a
peak of 11 to 13 feet elevation. The wetlands will likely be emergent freshwater wetlands; however, there
is a possibility that salt-tolerant, brackish vegetation could colonize.

5.4  Upstream Swale and Emergent Wetland/Sedimentation Basin

South of the off-channel pond is a proposed overflow system where the river can overtop a swale and
spread inflowing water through an emergent wetland/sedimentation basin prior to draining into the
backwater channel. It is assumed that flow direction will reverse when the swale overtops. The swale
will grade from 11 feet down towards the sedimentation pond at 10 feet elevation over a slope of 0.55%.
The wetland maintains a slight slope of 0.01% towards the backwater channel, but is a large flat feature.

5.5 Riparian Bench

A bench at 13 to 14 feet elevation is proposed for riparian trees along the east side of the emergent
wetland to increase habitat complexity and direct overtopping flow-through towards the emergent wetland
and backwater channel.

20 April 2017 Northern Hydrology and Engineering
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Mad River fish community composition in the drainage channel on the School Road trail

Multiple fish species of conservation concern in the Mad River watershed- including Chinook salmon,
coho salmon, and tidewater goby- use off-channel habitats in the lower basin and estuary as feeding
areas and refuge from high winter flows. Currently, the small channel providing winter drainage from
the pasture on the east side of the Mad River at School Road in Mckinleyville is one of the few places
potentially providing such habitat in the tidal portion of the lower Mad River. Projects in the planning
phase, particularly the proposed decommissioning and floodplain reconnection of a nearby infiltration
pond owned and operated by Mckinleyville Community Services district, could greatly expand the area
of off-channel habitat in this area and provide a conservation benefit to fish.

To provide more information about the species currently using off-channel habitats in the lower Mad
River, the Biology of Pacific Salmon class from Humboldt State University sampled the winter drainage
channel at School Road on 17 February 2015. Seventeen students used seines and minnow traps to
sample the channel from the confluence with the Mad River to the culvert and flow control device at the
edge of the pasture (ca. 70 m), two pools and a reach of the ditch above the culvert (30 m) as well as
adjacent areas in the Mad River side channel near the confluence (Figure 1). Six species were collected,
including juvenile Chinook salmon and coho salmon (Table 1). Most species were collected in the pool
immediately below the culvert. A goby collected was field-identified as a tidewater goby and
photographed, but the photographs were not adequate for confirmation of the field identification
(Figure 2). Molly Schmelzle and Andrew Kinziger are planning a follow-up analysis of environmental DNA
in water samples to confirm the presence of tidewater goby.

Table 1. Catch data for each sampling technique and location. Refer to Figure 1 for the location of
sample sites.

Site number Site description Technique Species Catch
Downstream of confluence in side-channel; ca. 100 m
1 by 5 m of habitat sampled; max. depth >1m. Seine Chinook salmon (young of the year) 5
Cottus spp.T 6
Three-spined stickleback 5
Minnow trap Cottus spp.T 3
Side channel at confluence; ca. 10 m by 20 m of habitat
2 sampled; 0.8 m max depth. Seine Chinook salmon (young of the year) 7
Cottus spp.T 7
Three-spined stickleback 2
Minnow trap -- 0
Lower ditch channel from confluence up; 20m by 1 m
3 of habitat sampled; < 10 cm max depth. Seine - 0
Pool immediately below culvert; 3 m by 6 m of habitat
4 sampled; 0.7 m max depth. Seine Coho salmon (age 1+) 2
Cottus spp.t 1
Three-spined stickleback 150
Tidewater goby* 1
Western mosquitofish 1
Minnow trap Cottus spp.t 9
Three-spined stickleback 26
Pool immediately above culvert; ca. 3 m by 3 m of
5 habitat sampled; max depth 0.7 m. Seine Three-spined stickleback 150
5 Minnow trap Three-spined stickleback 7
Channel above culvert; ca. 25 m by 1 m of habitat
6 sampled; max. depth 0.5 m. Seine Three-spined stickleback 12
6 Minnow trap -- 0

tSpecies not distinguished, potentially includes prickly sculpin and coast range sculpin.
*Field identification as tidewater goby, awaiting eDNA confirmation
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Figure 1. Approximate location of sample sites. Google Earth imagery dated 23 August 2012.

Figure 2. Purported tidewater goby.
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Report submitted by Darren Ward and the Spring 2015 Biology of Pacific Salmon class: Justin Alvarez,
Timothy Ash, Nick Easterbrook, Naomi Gair, Molly Gorman, Jon Hollis, Joe Jackson, Kyle Johnson, Dylan
Keel, Dan Marsant, Kaitlyn O’Brien, Brad Padilla, Bernie Rolf, James Schwartz, Angela Shaver, Libby

Tonning, Woody Vernard.

82



Sampling the McKinleyville Community Service District’s Drainage Channel in the Mad River Estuary
January 8, 2016
Prepared by Bob Pagliuco
Background

Funding has become available through the Fisheries Restoration Grant Program to develop restoration
design alternatives at the McKinleyville Community Service District’s (MCSD) Mad River Estuary ponds at
the bottom of School Road. Caltrout has been working with MCSD and Rose Patenaude from Northern
Hydrology to develop wells and conduct topographic surveys to inform design development.

On February 17, 2015, Darren Ward took his “Biology of Pacific Salmon” class out to sample the winter
drainage channel that drains the hay pasture and assess the fish assemblages with seins and minnow
traps. The Mad River was approximately 1500 cfs. They found several species below the tidegate
structure including juvenile Chinook, coho, tidewater goby, stickleback, mosquitofish and sculpin. Only
stickleback were found above the tidegate structure.

On January 8, 2016 Rose Patenaude and | revisited this site and deployed minnow traps to see if fish
were utilizing this channel for off channel habitat and had made it above the tidegate structure. The
Mad River was approximately 2700 cfs and there was a significant gradient and velocity through the
tidegate structure and channel downstream of the tidegate structure. Six minnow traps were deployed
throughout the reach, baited with frozen steelhead roe and soaked for 45minutes to 1 hour (See Figure
1 and 2). In addition to stickleback and sculpin, a coho was found above the tidegate structure.

Figure 1 — Overview of MCSD Sampling Area
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Figure 2 — Specific Sampling sites

Results
Site Temperature Dissolved
Number Site Description © Oxygen (mg/l) Species Catch
Mad River at channel
1 confluence 8.6 111 Stickleback 1
Ten feet above footbridge in
2 drainage channel 9.5 8.1 No Fish 0
3 Pool below tidegate 9.3 6.7 Stickleback 1
4 Pool above tidegate 9.2 6.5 No Fish 0
Slow water habitat at 90
degree turn in pasture
5 channel 9.2 6.5 Coho (95mm) 1
Slow water habitat at 90
degree turn in pasture
5 channel 9.2 6.5 Prickly Sculpin 1
6 Pasture Channel 9.3 6.4 Stickleback 2
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CONSULTING ENGINEERS & GEOLOGISTS, INC.

812 W. Wabash ¢ Eureka, CA 95501-2138 » 707-441-8855  FAX: 707-441-8877 *shninfo@shn-engr.com

Reference: 015169

June 28, 2016

Ms. Mary Burke
California Trout, Inc.
615 - 11th Street
Arcata, CA 95521

Subject: Fieldwork Summary, Suitability of Levee Material for Reuse as Fill for
McKinleyville Community Services District Ponds, Mad River,
McKinleyville, California

Introduction

This letter presents the results of SHN Engineers & Geologists summary of fieldwork and
qualitative assessment for the potential reuse of pond levee soils as select engineered and/or
general fill material. The scope of work included the following:

¢ Installing six groundwater monitoring wells
e Installing four backhoe test pits
Laboratory analysis of select soil samples
Submittal of this work summary

SHN's characterization of the levee material is based on our observations of subsurface conditions
conducted during the excavation of backhoe test pits into the levee slopes and pond edges. As part
of this investigation, SHN conducted laboratory testing of bulk soil samples collected from the test
pits. The laboratory testing program included sieve analyses and a determination of the materials
plasticity.

Soil profile logs for excavations and monitoring wells are included as Attachment 1. Laboratory
test data is included as Attachment 2. Notes and forms describing procedures and observations
made during field work to install monitoring wells and excavations are included in Attachment 3.
A site map presenting approximate locations of monitoring wells and test pits installed during field
efforts is presented as Figure 1.

Reuse of Levee Material as Select Engineered Fill

In general, select fill used for construction purposes including road and trail building, and
foundation support typically consists of non-plastic and non-expansive granular soil that is free of
organic materials and contains less than 30% fines (silt and clay combined). The sieve analysis and
plastic index test results indicate that the upper 3 feet of the levee fill may meet the minimum
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Ms. Mary Burke

Suitability of Levee Material for Reuse as Fill
June 28, 2016

Page 2

criteria to be considered as select engineered fill. This material consists of rounded, fine to coarse
gravel and sand used to armor the levee slope faces. Provided this gravelly material is segregated
during levee removal it has the potential to be reused as select engineered fill. The material
appears well suited for use as sub-base for any future roads and/or trails at the project site
provided the sub-base is properly compacted and armored with a layer of crushed aggregate base
rock.

The soil test pit logs indicate that the levee materials grade finer with depth and are comprised
largely of silt and fine sand with low plasticity fines. On this basis, we expect that the majority of
the levee materials will not meet the minimum criteria to be considered as select fill. It is also
expected that the levee materials will be extremely heterogeneous, which will likely be difficult to
compact. Therefore, it is recommended that levee material below a depth of about 3 feet not be
used as select structural fill to support concrete foundations, retaining walls, roadways, or any
other type of structure that will rely on compacted fill for bearing support.

Reuse of Levee Material as General Fill

Soil obtained from the core of the levees and pond bottoms may be suitable for use as general fill,
provided the materials are free of debris and organic matter. General fill may be used for raising
site grades on grazing land and pastures, infilling drainage swales and ditches, or as landscaping
till. Proper compaction of general fill, if required, will depend on the moisture content at the time
of compaction. It is expected that the moisture content of the levee materials will generally exceed
optimum moisture levels for compaction immediately after levee removal. Levee material to be
reused as general fill will require aeration prior to reuse.

Because the levee soils to be used as general fill is likely to be heterogeneous, mixing, blending, and
moisture conditioning will be required to create a material that can be placed and adequately
compacted. All fill stockpiles should be scarified, plowed, disked, and/or bladed until the material
is uniform in consistency and free of large, unbroken clods of soil. Clods of soil or rock particles
larger than 4 inches in greatest dimension either should be broken down by heavy earthmoving
equipment or removed from the fill during placement.

The placement of levee material as general fill during the wet season could be problematic due the
fine-grained nature of the material and its high moisture holding capacity. Over-optimum
moisture conditions will greatly influence the time and effort required to achieve minimum
compaction requirements. Wet or over-saturated plastic soils will also be difficult to spread with
heavy equipment.
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Suitability of Levee Material for Reuse as Fill

June 28, 2016

Page 3

Please call me at 707-441-8855 if you have any questions.

Sincerely,

SHN Engineers & Geologists

Q4 o el

. . CERTIFIED
G1ox_ranm. A. Vadurrf> ENGINEERING
Engineering Geologist GEOLOGIST
GAV:lms

Attachments: 1. Test Pit and Monitoring Well Logs
2. Laboratory Test Data
3. Field Notes and Forms
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812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135
PROJ. NAME: CALTrout-MCSD LOCATION: Fischer Ranch, McKinleyville , CA
PROJ. NUMBER: 015169 GROUND ELEV.: 21 feet NAVD88 EXCAVATION ID
OPERATOR: MCSD DEPTH OF EXCAVATION: 7 feet
EXCAVATION METHOD: Backhoe INITIAL WATER LEVEL: NA Levee 1
SAMPLER TYPE: Grab STABILIZED WATER LEVEL: NA
LOGGED BY: J. Wellik DATE: 4/25/2016
g d SAMPLE .
252 » . 3
O 4 e T 0 9
E T > z O SOIL DESCRIPTION REMARKS
< I 0 Q e o O
> - M O w35 I
we o 2 oz E
mao = = -
21 SM -~ ¥
O SILTY SAND WITH GRAVEL, yellowish brown, moist, loose, fine
O_ﬁ sand, fine to coarse rounded gravel, silt.
Y
20 A oy
o
g
e
19 -2 —
T
o=
Oy
18 -3 o
@l
goxd
100 nsnl:I-II __ — SANDY SILT, olive, soft, moist, silt, fine sand, occasional roots, low
__ — plasticity.
17 =
16 5 -
15 -6 SM —-
SILTY SAND, bluish gray, moist, loose to medium dense, fine sand,
silt.
14 7
13 -8

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the FI ELD LOG Page Number 1 of 1

drilled location Subsurface conditions may differ at other
locations and with the passage of time
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Consu ting nginee & Geo ogists, nc

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135

PROJ. NAME: CALTrout-MCSD
PROJ. NUMBER: 015169
OPERATOR: MCSD
EXCAVATION METHOD: Backhoe
SAMPLER TYPE: Grab

LOGGED BY: J. Wellik

ELEVATION (ft)
DEPTH (FT.)

N
—

20

19

18

17

16

15

14

13

12

1

10

-2

-3

6

7

-8

-9

- SAMPLE

w >
Bz o
- e 0 o]
> > Q =1

r 5 T o O
l-ll_l o g oS o
w z =

< [ = =
2z = -
[

@

o

oy

o

A%

o=

hllZ
ML/ _
SM  — _
100 -
sM ]

LOCATION: Fischer Ranch, McKinleyville , CA

GROUND ELEV.: 21 feet NAVD88

DEPTH OF EXCAVATION: 10 feet

INITIAL WATER LEVEL: NA Levee 2
STABILIZED WATER LEVEL: NA

DATE: 4/25/2016

EXCAVATION ID

SOIL DESCRIPTION REMARKS

SILTY SAND WITH GRAVEL, yellowish brown, moist, loose, fine
sand, fine to coarse rounded gravel, silt.

SANDY SILT, olive, soft, moist, silt, fine sand, low plasticity

POORLY GRADED SAND WITH SILT, grayish brown, moist, loose to

medium dense, fine sand, silt.

The log and data presented are a simplification of actual
conditions encountered at the time of drilling at the

drilled location Subsurface conditions may differ at other
locations and with the passage of time

FIELD LOG Page Number 1 of 1
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PROJ. NAME: CALTrout-MCSD
PROJ. NUMBER: 015169
OPERATOR: MCSD
EXCAVATION METHOD: Backhoe
SAMPLER TYPE: NA

LOGGED BY: J. Wellik

k) - SAMPLE
- _ |.|>.| b
-4 > (O]
oL 4 § 238 9
T ¥ 3 Z @ O
S F W o = I
i o =~ w F =
a w < x = 5
uwa = ®
1 SM/
ML
10 -1
9 -2
100
-3
ML
PT
AV,
7 4 ML |
sMm/
hv4 SP
5 -6

Consu ting n ineers eoo sts, c

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135

LOCATION: Fischer Ranch, McKinleyville , CA
GROUND ELEV.: 11 feet NAVD88

DEPTH OF EXCAVATION: 4.5 feet

INITIAL WATER LEVEL: 4.5 feet North Pond Pit 1
STABILIZED WATER LEVEL: NA

DATE: 4/25/2016

EXCAVATION ID

SOIL DESCRIPTION REMARKS

SILTY SAND, olive, loose, moist, fine sand, silt, trace fine rounded
gravel, sulfur odor present.

SILT WITH SAND, olive, soft, moist, silt, fine sand, low plasticity.

« PEAT, dark reddish brown, moist, fiberous texture, roots, wood, fine

sand, silt.
SILT WITH SAND, olive, soft, moist, silt, fine sand, low plasticity

POORLY GRADED SAND WITH SILT, gray with salt and pepper

sand grains, loose, wet, fine to medium sand, silt, sulfur odor present.  sidewall failure occuring due to poorly
cohesive soils that comprise the sidewalls
and presence of the water table

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the FI ELD LOG Page Number 1 of 1

drilled location Subsurface conditions may differ at other

{ocations and with the passage of time
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PROJ. NAME: CALTrout-MCSD
PROJ. NUMBER: 015169
OPERATOR: MCSD
EXCAVATION METHOD: Backhoe
SAMPLER TYPE: NA

LOGGED BY: J. Wellik

ELEVATION (ft)
o DEPTH (FT.)

-
-

10

-1

-2

-5

- SAMPLE
w >
E > O
| & =T w O
w > 0O =
E & ¥ o O
- o E 2 £
= =
< e = E
E S -
Sm/
ML
100
SM/
AV SP

Consutin ngneers& eoogsts, ¢

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135

LOCATION: Fischer Ranch, McKinleyville , CA

GROUND ELEV.: 11 feet NAVD88

DEPTH OF EXCAVATION: 5 feet

INITIAL WATER LEVEL: 4.75 feet South Pond Pit 1
STABILIZED WATER LEVEL: NA

DATE: 4/25/2016

EXCAVATION ID

SOIL DESCRIPTION REMARKS

SILTY SAND, olive, loose, moist, fine sand, silt, trace fine rounded
gravel, sulfur odor present.

POORLY GRADED SAND WITH SILT, gray with salt and pepper sidewall failure occuring due to poorly

. . - cohesive soils that comprise the sidewalls
sand grains, loose, wet, fine to medium sand, silt, sulfur odor present. and presence of the water table

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the FI E LD LOG Page Number 1 of 1

drilled location Subsurface conditions may differ at other

locations and with the passage of time
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PROJ. NAME: CalTrout-MCSD
PROJ. NUMBER: 015169
DRILLER: Fisch Environmental
DRILLING METHOD: GeoProbe
SAMPLER TYPE: Dual-Tube
LOGGED BY: J. Wellik

= = SAMPLE
z2 = > -
OL i & 2 g
R 4 3 x @
> w (5] E >
u a | ol W =
o w < [ =
ua = ®
19-—-3
18——2
17 ——1
16—-0 ML
15——-1
14-——-2 25
13-—-3
12-—4
1M1-——-5 ML
10-——-6 20
9——.7
8——-8
cL/
7-——-9 ML
6——-1 85
5—— 11
4— A
3——
2— 100
1-— -1
01
A- A7
2 . ML
2- 18 100 ML/
3— 19 cL
ML/
4—- -20 PT
5- -21
6— -22
7- 23
8- -24
9- 25

LITHOLOGY

Co suting ngineers & Geo o ists, nc

812 West Wabash, Eureka, CA 95501
350 Hartnell Ave. St B, Redding, CA 96002

LOCATION: Fischer Ranch, McKinleyville, CA

GROUND ELEV.: ~16 Feet NAVD88
DEPTH OF BORING/WELL: 20/20 feet
INITIAL WATER LEVEL: NA
STABILIZED WATER LEVEL: NA
DATE: 11/23/2015

SOIL DESCRIPTION REMARKS

SANDY SILT, olive to grayish brown,
soft, moist, silt, fine sand, roots in
top 6 inches of return, no plasticity.

mottling present above

SILT WITH SAND, olive to grayish 8 feet
brown, soft, moist, silt/clay fine
sand, low plasticity.

il I ilected
LEAN CLAY, gray, soft, moist, clay, Soil Sample Collecte

silt, fine sand, moderate plasticity.

minor manganese
precipitation below 15

/ SANDY SILT, gray, soft, moist, sitt, . feetBGS
fine sand, low plasticity. Soil Sample Collected

LEAN CLAY, gray, soft, moist, clay,
\ silt, fine sand, low plasticity. / Halt at 20 feet BGS in
' ' same

INTERBEDDED PEAT AND LEAN
CLAY, peat is brown to black, soft,
moist, 100 percent organic detritus;
clay is gray, soft, moist, and
comprises clay, silt, fine sand, low
plasticity.

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the

WELL LOG

drilled location Subsurface conditions may differ at other

locations and with the passage of time

95

ph. (707) 441-8855 fax. (707) 441-8877
ph. (530) 221-5424 fax. (530) 221-0135

MONITORING WELL 1D

MW-23

MONITORING WELL
CONSTRUCTION

1.5-inch diameter Blank
PVC casing

cement slurry seal

hydrated bentonite seal

#8 sand filter pack

1.5-inch diameter 0.010
slot PVC screen

Page Number 1 of 1



Co sutng ngnee Geoogsts, ¢

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135
PROJ. NAME: CalTrout-MCSD LOCATION: Fischer Ranch, McKinleyville, CA
PROJ. NUMBER: 015169 .. ~16 Feet NAVD88
_ _ GROUND ELEV ee MONITORING WELL ID
DRILLER: Fisch Environmental DEPTH OF BORING/WELL: 10/10 feet
DRILLING METHOD: GeoProbe INITIAL WATER LEVEL: NA MW-24
SAMPLER TYPE: Dual-Tube STABILIZED WATER LEVEL: NA
LOGGED BY: J. Wellik DATE: 11/23/2015
5 I.I_'J SAMPLE >
g ': ">J % = 0 8 MONITORING WELL
Q w I 5 <
-~ O |
: I 3 z 3 o) SOIL DESCRIPTION REMARKS CONSTRUCTION
> - M o - I
mE g = = 5
mao = = -
19——3
1.5-inch diameter Blank
18——2 PVC casing
17 —1
16 —0 ML
SANDY SILT, olive to grayish brown,
soft, moist, silt, fine sand, roots in
15——-1 top 6 inches of return, no plasticity. cement slurry seal
14 ——-2 85
13—-3 hydrated bentonite seal
12-—4 mottling present above
ML 5 i 8 feet
11——-5 SILT WITH SAND, olive to grayish
brown, soft, moist, silt/clay, fine #8 sand filter pack
sand, low plasticity.
10—-6 85
9——-7
1.5-inch diameter 0.010
8—-8 cL/ slot PVC screen
ML LEAN CLAY, gray, soft, moist, clay,
7-—.9 silt, fine sand, moderate plasticity.
100
6-—-10 Halt at 10 feet BGS in
same
5--—-11

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the WE LL LOG Page Number 1 of 1

drilled location Subsurface conditions may differ at other
locations and with the passage of time.
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Consu ting nginee & Geologists, c

ph. (707) 441-8855 fax. (707) 441-8877
ph. (530) 221-5424 fax. (530) 221-0135

812 West Wabash, Eureka, CA 95501
350 Hartnell Ave. St B, Redding, CA 96002

PROJ. NAME: CalTrout-MCSD
PROJ. NUMBER: 015169
DRILLER: Fisch Environmental
DRILLING METHOD: GeoProbe
SAMPLER TYPE: Dual-Tube
LOGGED BY: J. Wellik

LOCATION: Fischer Ranch, McKinleyville, CA
GROUND ELEV.: ~12 Feet NAVD88

DEPTH OF BORING/WELL: 20/20 feet
INITIAL WATER LEVEL: 16 feet BGS
STABILIZED WATER LEVEL: NA

DATE: 11/23/2015

MONITORING WELL ID

MW-25

k=) ~ SAMPLE
— — L >-

3@ 2 2 o 3 MONITORING WELL
- = n_:l g S © = SOIL DESCRIPTION REMARKS
< L Q £ 0 o CONSTRUCTION
> - o -1 T
o o u Zz =
Jw £ % = S
Qo 8 =
15—-3
14772 1.5-inch diameter Blank
13 -1 PVC casing
12-0 SM
1--1 SILTY SAND, olive to grayish brown, jqp mottling present

- loose, moist, fine sand, silt, clay, between 0 and 7 feet cement slurry seal
10 4—--2 roots/organics at ground surface, BGS
9 3 90 non-plastic.
I ML ,
8——4 SANDY SILT, grayish brown, soft,
moist, silt, fine sand, low plasticity
s MU
6——6 CL SILT WITH SAND, olive with iron
B 80 mottling present, soft, moist, silt, fine
o sand, low plasticity.

57 cu : plasticity ,

4—--8 PT LEAN CLAY, gray with yellowish Soil Sample Collected

3-—.9 brown streaks, soft, moist, clay, fine

sand, moderate plasticity, organic Interbedded Clay and

2—---10 75 content high at thin peat layers. Peat layers are present

from approximately 7 to

1-—-11 PT/ / PEAT, brown to reddish brown, ' 14 feet BGS; Peat layer

0 —-12 SM organic detfritus, moist, interbedded thicknesses vary

413 . with silty sand _between 0.5inchto 5
A cL/ inches. hydrated bentonite seal
2-— .14 PT LEAN CLAY, gray, soft, moist, clay, y a

80 fine sand, moderate plasticity,
-3— 15 interbedded with peat #8 sand filter pack
__ Z
A=—16 = sm/ SILTY SAND, gray, loose, wet, fine
55— PT sand, silt, clay, non-plastic, .

So—-7 interbedded v);ith pegt. Soil Sample Collected ) ;
6——-18 100 PT Inferbedded Silty Sand 1.5-inch diameter 0.010
7— 19 PEAT, brown to reddish brown, anngrPeeat Eyerlsyarean slot PVC screen

organic detritus, moist. present from
8——-20 approximately 16 to 17
9——-21 feet BGS; Peat layer
thicknesses vary
-10 —— -22 between 1 inch to 2
inches.
A ---23 Halt at 20 feet BGS in
12 —— -24 same
13 —-25
The log and data presented are a simplification of actual
conditions encountered at the time of drilling at the WELL LOG Page Number 1 of 1

drilled location Subsurface conditions may differ at other
lacations and with the passage of time
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PROJ. NAME: CalTrout-MCSD

Consu tin ngineers Geo ogists, nc

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135

PROJ. NUMBER: 015169 GROUND ELEV.: ~12 Feet NAVD88
DRILLER: Fisch Environmental DEPTH OF BORING/WELL: 10/10 feet
DRILLING METHOD: GeoProbe INITIAL WATER LEVEL.:5 feet BGS
SAMPLER TYPE: Dual-Tube STABILIZED WATER LEVEL: NA
LOGGED BY: J. Wellik DATE: 11/23/2015
= -1 SAMPLE
- g b
2 - (O]
oL W & 2 o 0
- T x > > O | SOIL DESCRIPTION REMARKS
< I <] r 0 O
> - M o M S5 I
w & < & F4 =
Do 3 = -
15-—-3
14--2
13—--1
12--0 SM
SILTY SAND, olive, loose, moist to
wet from 5 to 6 feet BGS, fine sand,
11— silt, clay, low plasticity, roots intop 4 Iron mottling present to
inches. 6.5 feet BGS
10—--2 75
9---3 clay fraction increases
8——4
7--5
6--6 80
ML/ SILT WITH SAND ft, moist
5— 7 CL . , gray, soft, moist,
silt, clay, fine sand, low plasticity.
4---8
3- 9 100
2—---10
1---1

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the WE LL LOG

drilled location Subsurface conditions may differ at other
locations and with the passage of time

98

LOCATION: Fischer Ranch, McKinleyville, CA

MONITORING WELL ID

MW-26

MONITORING WELL
CONSTRUCTION

1.5-inch diameter Blank
PVC casing

cement slurry seal

hydrated bentonite seal

#8 sand filter pack

1.5-inch diameter 0.010
slot PVC screen

Page Number 1 of 1



Consuti g n ineers & eologists,| ¢

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135

PROJ. NAME: CalTrout-MCSD
PROJ. NUMBER: 015169
DRILLER: Fisch Environmental
DRILLING METHOD: GeoProbe
SAMPLER TYPE: Dual-Tube
LOGGED BY: J. Wellik

33
Sk
< T
o o
o a
15—-3
14-—-2
13—-1
12--0
11-——-1
10-——-2
9——-3
8——4
7-—-5
6——6
5——-7
4——3
3-—9
2——-10
1——-11
0——-12
A4—— 13
2——-14
-3——-15
4——-16
5——-17
6——-18
7——-19
-8——-20
9—— .21
A0 —— -22
A1 -——-23
12 —
A3 -

LOCATION: Fischer Ranch, McKinleyville, CA

GROUND ELEV.: ~12 Feet NAVDS88

DEPTH OF BORING/WELL: 20/20 feet

INITIAL WATER LEVEL: 1 foot BGS MW-27
STABILIZED WATER LEVEL: NA

DATE: 11/24/2015

MONITORING WELL ID

- SAMPLE
w >
Bz 2o, 9 MONITORING WELL
e | w <
> 0O P SOIL DESCRIPTION REMARKS
E 3 E & O CONSTRUCTION
o & 2 £
< o = =
= = -
1.5-inch diameter Blank
PVC casing
ML SANDY ORGANIC SOIL, brown,
- SM , soft, moist, silt, clay, fine sand, low cement siurry seal
\ plasticity, roots. !
50 . ,
_| SILTY SAND, olive gray, loose, wet,
sSwi . fine sand, silt, non-plastic. /
GP
WELL GRADED SAND WITH
GRAVEL, gray, loose, wet, well
40 graded sand, fine rounded to
subrounded gravel, trace silt, non-
plastic.
hydrated bentonite seal
40 | ®
X1
soil sample collected #8 sand filter pack
|
10 =
[
R |
50 . 1.5-inch diameter 0.010
____ LEAN CLAY, gray, firm, moist, clay, * slot PVC screen
CL /7 silt, fine sand, medium plasticity. Halt at 20 feet BGS in
’ same.
The log and data presented are a simplification of actual
conditions encountered at the time of drilling at the WELL LOG Page Number 1 of 1

drilled focation Subsurface conditions may differ at other
locations and with the passage of time
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Consulting ngineers & Geo og sts, nc.

812 West Wabash, Eureka, CA 95501 ph. (707) 441-8855 fax. (707) 441-8877
350 Hartnell Ave. St B, Redding, CA 96002 ph. (530) 221-5424 fax. (530) 221-0135
PROJ. NAME: CalTrout-MCSD LOCATION: Fischer Ranch, McKinleyville, CA
PROJ. NUMBER: 015169 GROUND ELEV.: ~12 Feet NAVD88
. ) MONITORING WELL ID
DRILLER: Fisch Environmental DEPTH OF BORING/WELL: 20/20 feet
DRILLING METHOD: GeoProbe INITIAL WATER LEVEL.: 7 feet BGS MW-28
SAMPLER TYPE: Dual-Tube STABILIZED WATER LEVEL: NA
LOGGED BY: J. Wellik DATE: 11/24/2015
g _ E SAMPLE .
cF W z 4 4 3 MONITORING WELL
- ~ w > O - SOIL DESCRIPTION REMARKS
< T X 3 E & O o CONSTRUCTION
w o o e z =
4 W o ~
ua = =
15
14 1.5-inch diameter Blank
13 PVC casing
12 oL
1" 1 SM ORGANIC SOIL WITH SAND,
- | brown, soft, moist, organic cement slurry seal
10 -2 1.1 detritus/roots, silt, fine sand, non-
50 smr ! plastic.
9 -3 GM
8 4 SILTY SAND, yellowish brown,
loose, moist grading to dry at 0.5
7 -5 g":nw feet BGS, fine sand, silt, non-plastic.
6 6 50 ] SILTY SAND WITH GRAVEL,
5 .7 yellowish brown, loose, dry, well
GW graded sand, well graded rounded to
4 -8 Oooc subrounded gravel, silt, non-plastic.
3 9 o O hydrated bentonite seal
& ¢ WELL GRADED SAND WITH SILT,
2 1 60 Oooc gray, loose, dry grading to wet at 7
o ¢ feet BGS, well graded sand, silt,
1 -1 O ( trace coarse subrounded to rounded
0 - © OO gravel, non-plastic. .
o o ¢ soil sample collected #8 sand filter pack
-1 -1 000 WELL GRADED GRAVEL WITH
2 o SAND, gray, loose, wet, well graded
60 © ©  subrounded to rounded gravel, well
-3 -1 OOO‘ graded sand, trace silt, non-plastic.
o ¢
4 -1 o 0
o ¢
5 A ooo
6 A 103 c>c 1.5-inch diameter 0.010
0 NN slot PVC screen
7oA o ¢ Halt at 20 feet BGS in
-8 o o same.
-9 -21
-10
-1
12
13

The log and data presented are a simplification of actual

conditions encountered at the time of drilling at the WELL LOG Page Number 1 of 1

drilled location Subsurface conditions may differ at other
locations and with the passage of time
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CONSULTING ENGINEERS & GEOLOGISTS INC.

812 W. Wabash Eureka, CA 95501-2138 Tel: 707/441-8855 707/441-8877 E-mail: shninfo@shn-engr.com

LIQUID LIMIT, PLASTIC LIMIT, and PLASTICITY INDEX (ASTM-D4318)

JOB NAME: Trout MCSD JoB #: 015169 LAB # 16-445
SAMPLE ID: 0-12" BY: JMA DATE: 6
PROJECT MANGER: RR BY: DATE:
LINE
NO. TRIAL NO. 1 TRIAL NO. 2 TRIAL NO. 1 TRIAL NO. 2 TRIAL NO. 3
A PAN# 15 16 4 5 6
B PANWT. (g) 20.590 21.000 29.310 28.790 29.600
C WT. WET SOIL & PAN (q)
D WT. DRY SOIL & PAN (g)
E WT. WATER (C-D)
F  WT. DRY SOIL (D-B)
G BLOW COUNT - -
H MOISTURE CONTENT (E/F*100 NP NP NP NP NP
LIQUID LIMIT PLASTIC INDEX PLASTIC LIMIT
Non Plastic
PLASTICITY CHART LIQUID LIMIT DETERMINATION
60
1.0
50 CHor OH 0.8
x40 . 0.8
u CLorOL Line
2 0.7
£ %0 2
0 &5
= E 06
3 20 =
a =
O 05
MH or OH e
10 W
ML or OL E 0.4
0 2
0 10 20 30 40 50 60 70 80 9 100 3
LIQUID LIMIT 0.2
0.1
00

20 30 40
BLOW COUNT

102
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JOB NAME: Trout MCSD JOB #:
SAMPLE ID: Levee 0-12" BY:
PROJECT MANGER: RR CHECKED BY:
LINE
NO. TRIAL NO. 1 TRIAL NO. 2
A PAN# 17 18
B PANWT. (g) 20.440 20.220
C WT. WET SOIL & PAN (a)
D WT. DRY SOIL & PAN (a}
E WT. WATER (C-D)
F  WT. DRY SOIL (D-B)
G BLOW COUNT -
H MOISTURE CONTENT (E/F*100 NP NP
LIQUID LIMIT PLASTIC INDEX
Non Plastic
PLASTICITY CHART
60
50 CH or OH
% 40 .
n CLorOL Line
=
& 30
3]
[=
[72)
9 20
o
10 MH or OH
ML or OL
0

CONSULTING ENGINEERS & GEOLOGISTS, INC.

812 W. Wabash Eureka, CA 95501-2138 Tel: 707/441-8855 FAX: 707/441-8877 E-mail: shninfo@shn-engr.com

LIQUID LIMIT, PLASTIC LIMIT, and PLASTICITY INDEX (ASTM-D4318)

10 20 30 40 50 60 70 80 90
LIQUID LIMIT

103

015169
JMA

TRIAL NO. 1

1

29.860

NP

PLASTIC LIMIT

100

MOISTURE CONTENTt, %

1.0

0.2

0.8

0.7

06

0.5

0.4

03

0.2

0.1

0.0

LAB SAMPLE #: 16448
DA 4128/2016
DATE:
TRIAL NO. 2 TRIAL NO. 3
2 3
29.220 29.240
NP NP
LIQUID LIMIT DETERMINATION
20 30 40
BLOW COUNT

Revised 1/03
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CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W.Wabash Eureka,CA 95501-2138 Tel:707/441-8855 FAX:707 / 441-8877 E-mail:shninfo@shn-engr.com

Reference 015169
April 21, 2016

Caltrout - MCSD

SOIL PERCOLATION SUITABILITY / TEXTURAL ANALYSIS RESULTS

Job Name:
Date Sampled:
Date Received:

Depth

Caltrout - MCSD
11/23/15
4/12/16

% Sand % Clay

16-18'

Material:

MW-24 7-9'

Material:

MW-25 16-18'

Material:

MW-26 7-10'

Material:

9.3 36.3
Silty Clay Loam
9.2 28.6
Silty Clay Loam
79.7 6.9
Loamy Sand
16.1 28.1
Silty Clay Loam

* =no peds provided

% Silt
54.4

62.2

13.4

55.8

Sampled By: MW
Date Tested: 4/21/16
AP Number: --

% Coarse
Fragments by
Volume Zone Bulk Density
0.0 4 ¥
0.0 4 *
0.0 2 *
0.0 4 *

Zone 1 - Soils in this zone are very high in sand content. They readily accept effluent, but because of their low

silt and clay content they provide minimal filtration. These soils demand greater separation distances from

groundwater.

Zone 2 - Soils in this zone provide adequate percolation rates and filtration of effluent. They are suitable for
use of a conventional system without further testing.

Zone 3 - Soils in this zone are expected to provide good filtration of effluent, but their ability to accept
effluentat at a suitable rate is questionable. These soils require wet-weather percolation tests to verify
their suitability for effluent disposal by conventional leachfield methods.

Zone 4 - Soils in this zone are unsuitable for a conventional leachfield because of their severe limitations for

accepting effluent.
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CONSULTING ENGINEERS & GEOLOGISTS INC.
812 W. Wabash ¢ Eureka, CA 95501-2138 » 707/441-8855 » FAX: 707/441-8877 =shninfo@shn-engr.com
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CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W. Wabash e« Eureka, CA 95501-2138 = 707/441-8855  FAX: 707/441-8877 =shninfo@shn-engr.com
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Client Sample Results

Client: Northern Hydrology & Engineering
Project/Site: Mad River Ponds

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-NORTH N1
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-1
Matrix: Solid

Percent Solids: 55.1

7Method: 8270C SIM - Semivolatile Organic Compounds (GC/MS SIM)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acenaphthene ND 90 8.5 ug/Kg i 05/24/16 13:40 05/31/16 14:54 10
Acenaphthylene ND 90 5.9 ug/Kg ¥ 05/24/16 13:40 05/31/16 14:54 10
Anthracene ND 90 7.1 ug/Kg ¥ 05/24/16 13:40 05/31/16 14:54 10
Benzo[a]anthracene ND 90 5.5 ug/Kg 3t 05/24/16 13:40 05/31/16 14:54 10
Pentachlorophenol 110 JF1 120 31 ug/Kg 3t 05/26/16 13:29 05/27/16 20:00 10
Benzo[a]pyrene ND 90 7.2 ug/Kg it 05/24/16 13:40 05/31/16 14:54 10
Benzo[b]fluoranthene 25 J 90 9.1 ug/Kg 3t 05/24/16 13:40 05/31/16 14:54 10
Benzo[g,h,i]perylene ND 90 18 ug/Kg 3t 05/24/16 13:40 05/31/16 14:54 10
Benzo[k]fluoranthene ND 90 14 ug/Kg 3t 05/24/16 13:40 05/31/16 14:54 10
Chrysene 28 J 90 6.2 ug/Kg ¥ 05/24/16 13:40 05/31/16 14:54 10
Dibenz(a,h)anthracene ND 90 22 ug/Kg ¥ 05/24/16 13:40 05/31/16 14:54 10
Fluoranthene 14 J 90 5.3 ug/Kg %t 05/24/16 13:40 05/31/16 14:54 10
Fluorene 41 J 90 8.8 ug/Kg I 05/24/16 13:40 05/31/16 14:54 10
Indeno[1,2,3-cd]pyrene 8.8 J 90 8.6 ug/Kg T 05/24/16 13:40 05/31/16 14:54 10
Naphthalene 36 J 90 5.5 ug/Kg %t 05/24/16 13:40 05/31/16 14:54 10
Phenanthrene 120 90 6.3 ug/Kg ¥ 05/24/16 13:40 05/31/16 14:54 10
Pyrene 24 J 90 6.3 ug/Kg ¥ 05/24/16 13:40 05/31/16 14:54 10
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Terphenyl-d14 33 X 42151 05/26/16 13:29 05/27/16 20:00 10
2,4,6-Tribromophenol 24 X 28-143 05/26/16 13:29 05/27/16 20:00 10
Nitrobenzene-d5 57 53-113 05/24/16 13:40 05/31/16 14:54 10
Terphenyl-d14 82 70-144 05/24/16 13:40 05/31/16 14:54 10
2-Fluorobiphenyl (Surr) 77 53-113 05/24/16 13:40 05/31/16 14:54 10
Method: Organotins - Organotins, PSEP (GC/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dibutyltin ND 7.8 1.8 ug/Kg i 05/25/16 10:28 06/01/16 13:16 1
Monobutyltin ND 4.8 1.2 ug/Kg ¥ 05/25/16 10:28 06/01/16 13:16 1
Tetra-n-butyltin ND 24 6.9 ug/Kg ¥ 05/25/16 10:28 06/01/16 13:16 1
Tributyltin ND 4.2 0.92 ug/Kg ¥ 05/25/16 10:28 06/01/16 13:16 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Tripentyltin 71 20-151 05/25/16 10:28 06/01/16 13:16 1
Method: 8015B - Diesel Range Organics (DRO) (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Diesel Range Organics [C10-C28] 210 90 45 mg/Kg I 05/25/16 11:00 05/27/16 10:03 50
Motor Oil Range Organics 950 450 340 mg/Kg %t 05/25/16 11:00 05/27/16 10:03 50
[C28-C40]

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
o-Terphenyl (Surr) 111 63-141 05/25/16 11:00 05/27/16 10:03 50
Method: 8081B - Organochlorine Pesticides (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aldrin ND 30 3.7 ug/Kg i 05/24/16 10:53 06/05/16 17:43 1
alpha-BHC ND 30 3.9 ug/Kg it 05/24/16 10:53 06/05/16 17:43 1
beta-BHC ND 30 5.9 ug/Kg it 05/24/16 10:53 06/05/16 17:43 1
gamma-BHC (Lindane) ND 30 3.0 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
delta-BHC ND 30 2.8 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
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Client: Northern Hydrology & Engineering

Project/Site: Mad River Ponds

Client Sample Results

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-NORTH N1
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-1

Matrix: Solid
Percent Solids: 55.1

Method: 8081B - Organochlorine Pesticides (GC) (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
alpha-Chlordane ND 30 3.6 ug/Kg i 05/24/16 10:53 06/05/16 17:43 1
gamma-Chlordane ND 30 0.94 ug/Kg ¥t 05/24/16 10:53 06/05/16 17:43 1
4,4'-DDD ND 30 4.6 ug/Kg ¥t 05/24/16 10:53 06/05/16 17:43 1
4,4'-DDE ND 30 3.9 ug/Kg ¥t 05/24/16 10:53 06/05/16 17:43 1
4,4'-DDT ND 30 7.1 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
Dieldrin 6.4 J 30 1.6 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
Endosulfan | ND 30 0.92 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
Endosulfan Il ND 30 1.8 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
Endosulfan sulfate 40 Jp 30 1.6 ug/Kg T 05/24/16 10:53 06/05/16 17:43 1
Endrin ND 30 2.0 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
Endrin aldehyde ND 30 2.0 ug/Kg 3t 05/24/16 10:53 06/05/16 17:43 1
Endrin ketone ND 30 6.0 ug/Kg 3t 05/24/16 10:53 06/05/16 17:43 1
Heptachlor ND 30 3.4 ug/Kg 3t 05/24/16 10:53 06/05/16 17:43 1
Heptachlor epoxide ND 30 2.1 ug/Kg %t 05/24/16 10:53 06/05/16 17:43 1
Methoxychlor ND 60 23 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
Toxaphene ND 1200 360 ug/Kg ¥ 05/24/16 10:53 06/05/16 17:43 1
2,4'-DDD ND 60 12 ug/Kg %t 05/24/16 10:53 06/05/16 17:43 1
2,4'-DDE ND 60 12 ug/Kg ¥t 05/24/16 10:53 06/05/16 17:43 1
2,4'-DDT ND 60 12 ug/Kg ¥t 05/24/16 10:53 06/05/16 17:43 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
DCB Decachlorobiphenyl 94 49-119 05/24/16 10:53 06/05/16 17:43 1
DCB Decachlorobiphenyl 109 49-119 05/24/16 10:53 06/05/16 17:43 1
Tetrachloro-m-xylene 92 58-111 05/24/16 10:53 06/05/16 17:43 1
Tetrachloro-m-xylene 88 58-111 05/24/16 10:53 06/05/16 17:43 1
Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PCB-1016 ND 590 60 ug/Kg i 05/24/16 12:07 06/07/16 13:36 1
PCB-1221 ND 590 92 ug/Kg ¥t 05/24/16 12:07 06/07/16 13:36 1
PCB-1232 ND 590 110 ug/Kg ¥t 05/24/16 12:07 06/07/16 13:36 1
PCB-1242 ND 590 130 ug/Kg ¥ 05/24/16 12:07 06/07/16 13:36 1
PCB-1248 ND 590 100 ug/Kg ¥ 05/24/16 12:07 06/07/16 13:36 1
PCB-1254 ND 590 48 ug/Kg ¥ 05/24/16 12:07 06/07/16 13:36 1
PCB-1260 ND 590 52 ug/Kg ¥ 05/24/16 12:07 06/07/16 13:36 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
DCB Decachlorobiphenyl! 173 X 77-123 05/24/16 12:07 06/07/16 13:36 1
Method: 1613B - Dioxins and Furans (HRGC/HRMS)

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
2,3,7,8-TCDD ND 1.8 0.23 pg/g i 05/24/16 13:07 05/25/16 17:57 1
1,2,3,7,8-PeCDD ND 9.1 1.3 pg/g %t 05/24/16 13:07 05/25/16 17:57 1
1,2,3,7,8-PeCDF ND 9.1 0.13 pg/g ¥t 05/24/16 13:07 05/25/16 17:57 1
2,3,4,7,8-PeCDF 0.16 Jq 9.1 0.15 pglg ¥ 05/24/16 13:07 05/25/16 17:57 1
1,2,3,4,7,8-HxCDD 0.40 Jq 9.1 0.15 pglg ¥ 05/24/16 13:07 05/25/16 17:57 1
1,2,3,6,7,8-HxCDD 0.53 Jq 9.1 0.15 pgalg ¥ 05/24/16 13:07 05/25/16 17:57 1
1,2,3,7,8,9-HxCDD 0.86 J 9.1 0.12 pglg it 05/24/16 13:07 05/25/16 17:57 1
1,2,3,4,7,8-HxCDF ND 9.1 0.090 pg/g it 05/24/16 13:07 05/25/16 17:57 1
1,2,3,6,7,8-HxCDF 0.21 Jq 9.1 0.081 pg/g it 05/24/16 13:07 05/25/16 17:57 1
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Client Sample Results

Client: Northern Hydrology & Engineering

Project/Site: Mad River Ponds

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-NORTH N1

Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-1
Matrix: Solid

Percent Solids: 55.1

Method: 1613B - Dioxins and Furans (HRGC/HRMS) (Continued)

Page1 iI17of 60

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
1,2,3,7,8,9-HxCDF ND 9.1 0.074 pg/g i 05/24/16 13:07 05/25/16 17:57 1
2,3,4,6,7,8-HxCDF 0.29 J 9.1 0.068 pg/g ¥t 05/24/16 13:07 05/25/16 17:57 1
1,2,3,4,6,7,8-HpCDD 10 9.1 0.33 pgl/g ¥t 05/24/16 13:07 05/25/16 17:57 1
1,2,3,4,6,7,8-HpCDF 22 JgB 9.1 2.0 pg/g ¥ 05/24/16 13:07 05/25/16 17:57 1
1,2,3,4,7,8,9-HpCDF ND 9.1 2.4 pglg ¥ 05/24/16 13:07 05/25/16 17:57 1
OoCDD 55 B 18 0.27 palg ¥ 05/24/16 13:07 05/25/16 17:57 1
OCDF 26 JB 18 0.11 pgalg ¥ 05/24/16 13:07 05/25/16 17:57 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,7,8-TCDD 59 25_164 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,7,8-PeCDD 54 25_181 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,7,8-PeCDF 56 24-185 05/24/16 13:07 05/25/16 17:57 1
13C-2,3,4,7,8-PeCDF 56 21-.178 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,4,7,8-HxCDD 57 32-141 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,6,7,8-HxCDD 67 28-130 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,4,7,8-HxCDF 60 26-152 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,6,7,8-HxCDF 66 26-123 05/24/16 13:07 05/25/16 17:57 1
13C-2,3,4,6,7,8-HxCDF 62 28-136 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,7,8,9-HxCDF 57 29-147 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,4,6,7,8-HpCDD 62 23-140 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,4,6,7,8-HpCDF 60 28-143 05/24/16 13:07 05/25/16 17:57 1
13C-1,2,3,4,7,8,9-HpCDF 62 26-138 05/24/16 13:07 05/25/16 17:57 1
13C-OCDD 62 17-157 05/24/16 13:07 05/25/16 17:57 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
37Cl4-2,3,7,8-TCDD 103 35.197 05/24/16 13:07 05/25/16 17:57 1
Method: 1613B - Dioxins and Furans (HRGC/HRMS) - RA

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
2,3,7,8-TCDF ND 1.8 0.54 pgl/g i 05/24/16 13:07 05/25/16 18:21 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,7,8-TCDF 57 24-169 05/24/16 13:07 05/25/16 18:21 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
37Cl4-2,3,7,8-TCDD 94 35-197 05/24/16 13:07 05/25/16 18:21 1
Method: 6010B - Metals (ICP)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver 0.35 J 0.91 0.16 mg/Kg X 05/26/16 07:00 05/31/16 17:24 2
Arsenic 27 J 3.6 2.4 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Barium 95 F1 1.8 0.22 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Beryllium 0.51 0.36 0.054 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Cadmium 014 J 0.36 0.054 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Cobalt 16 0.91 0.45 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Chromium 80 F2 0.91 0.25 mg/Kg it 05/26/16 07:00 05/31/16 17:24 2
Copper 100 F2 27 0.40 mg/Kg it 05/26/16 07:00 05/31/16 17:24 2
Molybdenum ND 3.6 1.4 mg/Kg it 05/26/16 07:00 05/31/16 17:24 2
Nickel 110 F1 1.8 0.43 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Lead 10 1.8 0.47 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Selenium ND 3.6 2.5 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Antimony ND F1F2 3.6 1.7 mg/Kg ¥t 05/26/16 07:00 05/31/16 17:24 2
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Client Sample Results

Client: Northern Hydrology & Engineering
Project/Site: Mad River Ponds

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-NORTH N1
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-1
Matrix: Solid
Percent Solids: 55.1

Method: 6010B - Metals (ICP) (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Thallium ND 3.6 1.5 mg/Kg i 05/26/16 07:00 05/31/16 17:24 2
Vanadium 47 F1 0.91 0.34 mg/Kg %t 05/26/16 07:00 05/31/16 17:24 2
Zinc 130 F1F2 3.6 0.34 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:24 2
Method: 7471A - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.10 0.044 0.0094 mg/Kg ¥ 05/27/16 08:28 05/27/16 13:46 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Kjeldahl Nitrogen 2100 F1 180 140 mg/Kg ¥ 05/24/16 17:22 05/25/16 19:35 2

Client Sample ID: PERC POND-SOUTH S$1
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-2
Matrix: Solid
Percent Solids: 98.7

7Method: 8270C SIM - Semivolatile Organic Compounds (GC/MS SIM)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acenaphthene ND 48 4.6 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Acenaphthylene ND 48 3.2 ug/Kg 3t 05/20/16 10:56 05/24/16 16:46 10
Anthracene ND 48 3.8 ug/Kg 3t 05/20/16 10:56 05/24/16 16:46 10
Benzo[a]anthracene ND 48 2.9 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Pentachlorophenol 42 J 66 17 ug/Kg %t 05/26/16 13:29 05/27/16 21:07 10
Benzo[a]pyrene ND 48 3.9 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Benzo[b]fluoranthene 49 J 48 4.9 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Benzo[g,h,ilperylene ND 48 9.7 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Benzo[k]fluoranthene ND 48 7.4 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Chrysene 4.7 J 48 3.4 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Dibenz(a,h)anthracene ND 48 12 ug/Kg ¥ 05/20/16 10:56 05/24/16 16:46 10
Fluoranthene 35 J 48 2.8 ug/Kg % 05/20/16 10:56 05/24/16 16:46 10
Fluorene 5.0 J 48 4.8 ug/Kg it 05/20/16 10:56 05/24/16 16:46 10
Indeno[1,2,3-cd]pyrene ND 48 4.6 ug/Kg it 05/20/16 10:56 05/24/16 16:46 10
Naphthalene 49 J 48 3.0 ug/Kg it 05/20/16 10:56 05/24/16 16:46 10
Phenanthrene 22 J 48 3.4 ug/Kg 3t 05/20/16 10:56 05/24/16 16:46 10
Pyrene 48 J 48 3.4 ug/Kg 3t 05/20/16 10:56 05/24/16 16:46 10
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Terphenyl-d14 89 42 -151 05/26/16 13:29 05/27/16 21:07 10
2,4,6-Tribromophenol 87 28-143 05/26/16 13:29 05/27/16 21:07 10
Nitrobenzene-d5 77 53-113 05/20/16 10:56 05/24/16 16:46 10
Terphenyl-d14 79 70-144 05/20/16 10:56 05/24/16 16:46 10
2-Fluorobiphenyl (Surr) 76 53-113 05/20/16 10:56 05/24/16 16:46 10
Method: Organotins - Organotins, PSEP (GC/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dibutyltin ND 43 1.0 ug/Kg i 05/25/16 10:28 06/01/16 13:39 1
Monobutyltin ND 2.6 0.66 ug/Kg it 05/25/16 10:28 06/01/16 13:39 1
Tetra-n-butyltin ND 13 3.8 ug/Kg 3t 05/25/16 10:28 06/01/16 13:39 1
Tributyltin ND 2.3 0.51 ug/Kg ¥ 05/25/16 10:28 06/01/16 13:39 1
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Client Sample Results

Client: Northern Hydrology & Engineering
Project/Site: Mad River Ponds

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-SOUTH S1
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-2
Matrix: Solid

Percent Solids: 98.7

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Tripentyltin 50 20-151 05/25/16 10:28 06/01/16 13:39 1
Method: 8015B - Diesel Range Organics (DRO) (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Diesel Range Organics [C10-C28] 37 10 5.2 mg/Kg ¥ 05/25/16 11:00 05/27/16 10:32 10
Motor Oil Range Organics 140 52 39 mg/Kg 3 05/25/16 11:00 05/27/16 10:32 10
[C28-C40]

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
o-Terphenyl (Surr) 106 63-141 05/25/16 11:00 05/27/16 10:32 10
Method: 8081B - Organochlorine Pesticides (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aldrin ND 18 2.2 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
alpha-BHC ND 18 2.3 ug/Kg 3t 05/20/16 11:18 06/05/16 16:23 1
beta-BHC ND 18 3.4 ug/Kg 3t 05/20/16 11:18 06/05/16 16:23 1
gamma-BHC (Lindane) ND 18 1.8 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
delta-BHC ND 18 1.7 ug/Kg ¥t 05/20/16 11:18 06/05/16 16:23 1
alpha-Chlordane ND 18 2.1 ug/Kg ¥t 05/20/16 11:18 06/05/16 16:23 1
gamma-Chlordane 11 J 18 0.55 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
4,4'-DDD ND 18 2.7 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
4,4'-DDE ND 18 2.3 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
4,4'-DDT ND 18 4.1 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
Dieldrin ND 18 0.94 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
Endosulfan | ND 18 0.54 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
Endosulfan Il ND 18 1.0 ug/Kg it 05/20/16 11:18 06/05/16 16:23 1
Endosulfan sulfate ND 18 0.95 ug/Kg it 05/20/16 11:18 06/05/16 16:23 1
Endrin ND 18 1.1 ug/Kg it 05/20/16 11:18 06/05/16 16:23 1
Endrin aldehyde ND 18 1.1 ug/Kg % 05/20/16 11:18 06/05/16 16:23 1
Endrin ketone ND 18 3.5 ug/Kg % 05/20/16 11:18 06/05/16 16:23 1
Heptachlor ND 18 2.0 ug/Kg % 05/20/16 11:18 06/05/16 16:23 1
Heptachlor epoxide ND 18 1.2 ug/Kg ¥t 05/20/16 11:18 06/05/16 16:23 1
Methoxychlor ND 35 13 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
Toxaphene ND 690 210 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
2,4'-DDD ND 35 6.9 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
2,4'-DDE ND 35 6.9 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
2,4-DDT ND 35 6.9 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:23 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
DCB Decachlorobiphenyl! 104 49-119 05/20/16 11:18 06/05/16 16:23 1
DCB Decachlorobiphenyl! 108 49-119 05/20/16 11:18 06/05/16 16:23 1
Tetrachloro-m-xylene 99 58-111 05/20/16 11:18 06/05/16 16:23 1
Tetrachloro-m-xylene 103 58-111 05/20/16 11:18 06/05/16 16:23 1
Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PCB-1016 ND 34 3.5 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
PCB-1221 ND 34 5.4 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
PCB-1232 ND 34 6.6 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
PCB-1242 ND 34 7.6 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
PCB-1248 ND 34 5.9 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
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Client Sample Results
Client: Northern Hydrology & Engineering TestAmerica Job ID: 320-18842-1

Project/Site: Mad River Ponds

Client Sample ID: PERC POND-SOUTH S1
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-2
Matrix: Solid
Percent Solids: 98.7

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography (Continued)

Page1 %f 60

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PCB-1254 ND 34 2.8 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
PCB-1260 ND 34 3.0 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:38 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
DCB Decachlorobiphenyl 16 X 77-123 05/20/16 11:31 05/25/16 16:38 1
Method: 1613B - Dioxins and Furans (HRGC/HRMS)

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
2,3,7,8-TCDD ND 1.0 0.072 pg/g i 05/24/16 13:07 05/25/16 18:43 1
1,2,3,7,8-PeCDD ND 5.0 0.38 pgl/g 3t 05/24/16 13:07 05/25/16 18:43 1
1,2,3,7,8-PeCDF ND 5.0 0.041 pg/g 3t 05/24/16 13:07 05/25/16 18:43 1
2,3,4,7,8-PeCDF ND 5.0 0.043 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,4,7,8-HxCDD ND 5.0 0.052 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,6,7,8-HxCDD 012 J 5.0 0.053 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,7,8,9-HxCDD ND 5.0 0.043 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,4,7,8-HxCDF ND 5.0 0.029 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,6,7,8-HxCDF ND 5.0 0.026 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,7,8,9-HxCDF ND 5.0 0.022 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
2,3,4,6,7,8-HxCDF ND 5.0 0.022 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,4,6,7,8-HpCDD 1.7 J 5.0 0.066 pg/g ¥ 05/24/16 13:07 05/25/16 18:43 1
1,2,3,4,6,7,8-HpCDF ND 5.0 0.49 pgl/g it 05/24/16 13:07 05/25/16 18:43 1
1,2,3,4,7,8,9-HpCDF ND 5.0 0.72 pglg it 05/24/16 13:07 05/25/16 18:43 1
OoCDD 87 JB 10 0.055 pg/g it 05/24/16 13:07 05/25/16 18:43 1
OCDF 0.46 JB 10 0.036 pg/g ¥t 05/24/16 13:07 05/25/16 18:43 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,7,8-TCDD 75 25.164 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,7,8-PeCDD 71 25.181 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,7,8-PeCDF 72 24.185 05/24/16 13:07 05/25/16 18:43 1
13C-2,3,4,7,8-PeCDF 72 21-178 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,4,7,8-HxCDD 76 32-141 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,6,7,8-HxCDD 84 28-130 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,4,7,8-HxCDF 78 26-152 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,6,7,8-HxCDF 83 26-123 05/24/16 13:07 05/25/16 18:43 1
13C-2,3,4,6,7,8-HxCDF 81 28-136 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,7,8,9-HxCDF 75 29-147 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,4,6,7,8-HpCDD 80 23-140 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,4,6,7,8-HpCDF 86 28-143 05/24/16 13:07 05/25/16 18:43 1
13C-1,2,3,4,7,8,9-HpCDF 82 26-138 05/24/16 13:07 05/25/16 18:43 1
13C-OCDD 80 17-157 05/24/16 13:07 05/25/16 18:43 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
37Cl4-2,3,7,8-TCDD 98 35-197 05/24/16 13:07 05/25/16 18:43 1
Method: 1613B - Dioxins and Furans (HRGC/HRMS) - RA

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
2,3,7,8-TCDF ND 1.0 0.22 pgl/g i 05/24/16 13:07 05/25/16 19:06 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,7,8-TCDF 70 24-169 05/24/16 13:07 05/25/16 19:06 1
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Client: Northern Hydrology & Engineering
Project/Site: Mad River Ponds

Client Sample Results

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-SOUTH S1

Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-2
Matrix: Solid
Percent Solids: 98.7

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
37Cl4-2,3,7,8-TCDD 92 35-197 05/24/16 13:07 05/25/16 19:06 1
Method: 6010B - Metals (ICP)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 0.51 0.092 mg/Kg i 05/26/16 07:00 05/31/16 17:48 2
Arsenic 1.7 J 21 1.3 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Barium 57 1.0 0.12 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Beryllium 0.36 0.21 0.031 mg/Kg it 05/26/16 07:00 05/31/16 17:48 2
Cadmium ND 0.21 0.031 mg/Kg it 05/26/16 07:00 05/31/16 17:48 2
Cobalt 5.9 0.51 0.26 mg/Kg it 05/26/16 07:00 05/31/16 17:48 2
Chromium 42 0.51 0.14 mg/Kg it 05/26/16 07:00 05/31/16 17:48 2
Copper 23 1.5 0.23 mg/Kg it 05/26/16 07:00 05/31/16 17:48 2
Molybdenum ND 21 0.77 mg/Kg 3t 05/26/16 07:00 05/31/16 17:48 2
Nickel 46 1.0 0.25 mg/Kg *t 05/26/16 07:00 05/31/16 17:48 2
Lead 5.0 1.0 0.27 mg/Kg ¥t 05/26/16 07:00 05/31/16 17:48 2
Selenium ND 2.1 1.4 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Antimony ND 2.1 0.96 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Thallium ND 2.1 0.86 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Vanadium 37 0.51 0.19 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Zinc 50 21 0.19 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:48 2
Method: 7471A - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.029 0.024 0.0052 mg/Kg I 05/27/16 08:28 05/27/16 13:48 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Kjeldahl Nitrogen 1200 100 76 mg/Kg 1 05/24/16 17:22 05/25/16 19:35 2

Client Sample ID: PERC POND N2
Date Collected: 05/12/16 12:00

Lab Sample ID: 320-18842-3
Matrix: Solid
Percent Solids: 99.1

Date Received: 05/13/16 09:35

Method: 8270C SIM - Semivolatile Organic Compounds (GC/MS SIM)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acenaphthene ND 51 4.8 ug/Kg ¥ 05/20/16 10:56 05/24/16 17:16 10
Acenaphthylene ND 51 3.4 ug/Kg ¥ 05/20/16 10:56 05/24/16 17:16 10
Anthracene ND 51 4.0 ug/Kg ¥ 05/20/16 10:56 05/24/16 17:16 10
Benzo[a]anthracene ND 51 3.1 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Pentachlorophenol 43 J 68 17 ug/Kg % 05/26/16 13:29 05/27/16 21:30 10
Benzo[a]pyrene ND 51 4.1 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Benzo[b]fluoranthene 1 J 51 5.1 ug/Kg ¥ 05/20/16 10:56 05/24/16 17:16 10
Benzo[g,h,i]perylene ND 51 10 ug/Kg % 05/20/16 10:56 05/24/16 17:16 10
Benzo[k]fluoranthene ND 51 7.7 ug/Kg % 05/20/16 10:56 05/24/16 17:16 10
Chrysene 12 J 51 3.5 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Dibenz(a,h)anthracene ND 51 12 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Fluoranthene 54 J 51 3.0 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Fluorene 1 J 51 5.0 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Indeno[1,2,3-cd]pyrene ND 51 4.9 ug/Kg ¥ 05/20/16 10:56 05/24/16 17:16 10
Naphthalene 1 J 51 3.1 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
Phenanthrene 47 J 51 3.6 ug/Kg %t 05/20/16 10:56 05/24/16 17:16 10
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Client Sample Results

Client: Northern Hydrology & Engineering

Project/Site: Mad River Ponds

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND N2

Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-3
Matrix: Solid

Percent Solids: 99.1

Method: 8270C SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pyrene 89 J 51 3.6 ug/Kg ¥ 05/20/16 10:56 05/24/16 17:16 10
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Terphenyl-d14 82 42 -151 05/26/16 13:29 05/27/16 21:30 10
2,4,6-Tribromophenol 79 28-143 05/26/16 13:29 05/27/16 21:30 10
Nitrobenzene-d5 54 53-113 05/20/16 10:56 05/24/16 17:16 10
Terphenyl-d14 73 70-144 05/20/16 10:56 05/24/16 17:16 10
2-Fluorobiphenyl (Surr) 60 53-113 05/20/16 10:56 05/24/16 17:16 10
Method: Organotins - Organotins, PSEP (GC/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dibutyltin ND 4.4 1.0 ug/Kg ¥ 05/25/16 10:28 06/01/16 14:02 1
Monobutyltin ND 2.7 0.68 ug/Kg 3t 05/25/16 10:28 06/01/16 14:02 1
Tetra-n-butyltin ND 14 3.9 ug/Kg 3t 05/25/16 10:28 06/01/16 14:02 1
Tributyltin ND 24 0.52 ug/Kg *t 05/25/16 10:28 06/01/16 14:02 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Tripentyltin 37 20-151 05/25/16 10:28 06/01/16 14:02 1
Method: 8015B - Diesel Range Organics (DRO) (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Diesel Range Organics [C10-C28] 31 10 5.0 mg/Kg ¥ 05/25/16 11:00 05/27/16 11:01 10
Motor Oil Range Organics 110 50 38 mg/Kg 3t 05/25/16 11:00 05/27/16 11:01 10
[C28-C40]

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
o-Terphenyl (Surr) 105 63-141 05/25/16 11:00 05/27/16 11:01 10
Method: 8081B - Organochlorine Pesticides (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Aldrin ND 17 2.1 ug/Kg I 05/20/16 11:18 06/05/16 16:39 1
alpha-BHC ND 17 2.2 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
beta-BHC ND 17 3.3 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
gamma-BHC (Lindane) ND 17 1.7 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
delta-BHC ND 17 1.6 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
alpha-Chlordane ND 17 2.0 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
gamma-Chlordane 28 Jp 17 0.54 ug/Kg 3t 05/20/16 11:18 06/05/16 16:39 1
4,4'-DDD ND 17 2.6 ug/Kg i 05/20/16 11:18 06/05/16 16:39 1
4,4'-DDE ND 17 2.2 ug/Kg it 05/20/16 11:18 06/05/16 16:39 1
4,4'-DDT ND 17 4.1 ug/Kg 3t 05/20/16 11:18 06/05/16 16:39 1
Dieldrin ND 17 0.92 ug/Kg 3t 05/20/16 11:18 06/05/16 16:39 1
Endosulfan | ND 17 0.53 ug/Kg 3t 05/20/16 11:18 06/05/16 16:39 1
Endosulfan Il ND 17 1.0 ug/Kg *t 05/20/16 11:18 06/05/16 16:39 1
Endosulfan sulfate ND 17 0.93 ug/Kg *t 05/20/16 11:18 06/05/16 16:39 1
Endrin ND 17 1.1 ug/Kg *t 05/20/16 11:18 06/05/16 16:39 1
Endrin aldehyde ND 17 1.1 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
Endrin ketone ND 17 3.4 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
Heptachlor ND 17 1.9 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
Heptachlor epoxide ND 17 1.2 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
Methoxychlor ND 34 13 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
Toxaphene ND 680 200 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
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Client Sample Results
Client: Northern Hydrology & Engineering TestAmerica Job ID: 320-18842-1

Project/Site: Mad River Ponds

Client Sample ID: PERC POND N2
Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-3
Matrix: Solid
Percent Solids: 99.1

Method: 8081B - Organochlorine Pesticides (GC) (Continued)
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
2,4'-DDD ND 34 6.8 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
2,4'-DDE ND 34 6.8 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
2,4'-DDT ND 34 6.8 ug/Kg ¥ 05/20/16 11:18 06/05/16 16:39 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
DCB Decachlorobiphenyl 96 49-119 05/20/16 11:18 06/05/16 16:39 1
DCB Decachlorobiphenyl 101 49-119 05/20/16 11:18 06/05/16 16:39 1
Tetrachloro-m-xylene 89 58-111 05/20/16 11:18 06/05/16 16:39 1
Tetrachloro-m-xylene 93 58-111 05/20/16 11:18 06/05/16 16:39 1
Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PCB-1016 ND 33 3.4 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
PCB-1221 ND 33 5.3 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
PCB-1232 ND 33 6.5 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
PCB-1242 ND 33 7.5 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
PCB-1248 ND 33 5.8 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
PCB-1254 ND 33 2.7 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
PCB-1260 ND 33 2.9 ug/Kg ¥ 05/20/16 11:31 05/25/16 16:58 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
DCB Decachlorobiphenyl 18 X 77-123 05/20/16 11:31 05/25/16 16:58 1
Method: 1613B - Dioxins and Furans (HRGC/HRMS)

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
2,3,7,8-TCDD ND 1.0 0.10 pgl/g i 05/24/16 13:07 05/25/16 19:28 1
1,2,3,7,8-PeCDD ND 5.0 0.48 pglg %t 05/24/16 13:07 05/25/16 19:28 1
1,2,3,7,8-PeCDF ND 5.0 0.054 pg/g ¥ 05/24/16 13:07 05/25/16 19:28 1
2,3,4,7,8-PeCDF ND 5.0 0.057 pg/g ¥ 05/24/16 13:07 05/25/16 19:28 1
1,2,3,4,7,8-HxCDD 0.097 Jq 5.0 0.059 pg/g ¥ 05/24/16 13:07 05/25/16 19:28 1
1,2,3,6,7,8-HxCDD 014 Jq 5.0 0.058 pg/g ¥ 05/24/16 13:07 05/25/16 19:28 1
1,2,3,7,8,9-HxCDD ND 5.0 0.048 pg/g it 05/24/16 13:07 05/25/16 19:28 1
1,2,3,4,7,8-HxCDF 0.088 J 5.0 0.037 pg/g it 05/24/16 13:07 05/25/16 19:28 1
1,2,3,6,7,8-HxCDF 0.091 J 5.0 0.033 pg/g it 05/24/16 13:07 05/25/16 19:28 1
1,2,3,7,8,9-HxCDF ND 5.0 0.030 pg/g it 05/24/16 13:07 05/25/16 19:28 1
2,3,4,6,7,8-HxCDF 0.082 Jq 5.0 0.028 pg/g it 05/24/16 13:07 05/25/16 19:28 1
1,2,3,4,6,7,8-HpCDD 29 J 5.0 0.087 pg/g it 05/24/16 13:07 05/25/16 19:28 1
1,2,3,4,6,7,8-HpCDF 0.74 JBq 5.0 0.53 pgl/g ¥ 05/24/16 13:07 05/25/16 19:28 1
1,2,3,4,7,8,9-HpCDF ND 5.0 0.72 pglg ¥ 05/24/16 13:07 05/25/16 19:28 1
OoCDD 17 B 10 0.092 pg/g ¥ 05/24/16 13:07 05/25/16 19:28 1
OCDF 0.87 JB 10 0.048 pg/g %t 05/24/16 13:07 05/25/16 19:28 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,7,8-TCDD 57 25-164 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,7,8-PeCDD 53 25_181 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,7,8-PeCDF 55 24-185 05/24/16 13:07 05/25/16 19:28 1
13C-2,3,4,7,8-PeCDF 56 21-178 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,4,7,8-HxCDD 55 32-141 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,6,7,8-HxCDD 63 28-130 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,4,7,8-HxCDF 56 26 - 152 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,6,7,8-HxCDF 61 26-123 05/24/16 13:07 05/25/16 19:28 1
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Client Sample Results

Client: Northern Hydrology & Engineering

Project/Site: Mad River Ponds

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND N2

Date Collected: 05/12/16 12:00
Date Received: 05/13/16 09:35

Lab Sample ID: 320-18842-3
Matrix: Solid
Percent Solids: 99.1

Method: 1613B - Dioxins and Furans (HRGC/HRMS) (Continued)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,4,6,7,8-HxCDF 59 28-136 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,7,8,9-HxCDF 54 29.147 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,4,6,7,8-HpCDD 59 23-140 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,4,6,7,8-HpCDF 62 28-143 05/24/16 13:07 05/25/16 19:28 1
13C-1,2,3,4,7,8,9-HpCDF 61 26-138 05/24/16 13:07 05/25/16 19:28 1
13C-OCDD 59 17-157 05/24/16 13:07 05/25/16 19:28 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
37Cl4-2,3,7,8-TCDD 108 35-197 05/24/16 13:07 05/25/16 19:28 1
Method: 1613B - Dioxins and Furans (HRGC/HRMS) - RA

Analyte Result Qualifier RL EDL Unit D Prepared Analyzed Dil Fac
2,3,7,8-TCDF ND 1.0 0.25 pg/g i 05/24/16 13:07 05/25/16 19:48 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C-2,3,7,8-TCDF 53 24.169 05/24/16 13:07 05/25/16 19:48 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
37Cl4-2,3,7,8-TCDD 96 35.197 05/24/16 13:07 05/25/16 19:48 1
Method: 6010B - Metals (ICP)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Silver ND 0.49 0.089 mg/Kg i 05/26/16 07:00 05/31/16 17:51 2
Arsenic 1.3 J 2.0 1.3 mg/Kg %t 05/26/16 07:00 05/31/16 17:51 2
Barium 67 0.99 0.12 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:51 2
Beryllium 0.42 0.20 0.030 mg/Kg ¥t 05/26/16 07:00 05/31/16 17:51 2
Cadmium ND 0.20 0.030 mg/Kg ¥t 05/26/16 07:00 05/31/16 17:51 2
Cobalt 8.3 0.49 0.25 mg/Kg ¥t 05/26/16 07:00 05/31/16 17:51 2
Chromium 60 0.49 0.14 mg/Kg % 05/26/16 07:00 05/31/16 17:51 2
Copper 30 1.5 0.22 mg/Kg % 05/26/16 07:00 05/31/16 17:51 2
Molybdenum ND 2.0 0.74 mg/Kg % 05/26/16 07:00 05/31/16 17:51 2
Nickel 70 0.99 0.24 mg/Kg 3t 05/26/16 07:00 05/31/16 17:51 2
Lead 6.3 0.99 0.26 mg/Kg 3t 05/26/16 07:00 05/31/16 17:51 2
Selenium ND 2.0 1.4 mg/Kg 3t 05/26/16 07:00 05/31/16 17:51 2
Antimony ND 2.0 0.93 mg/Kg 3t 05/26/16 07:00 05/31/16 17:51 2
Thallium ND 2.0 0.83 mg/Kg 3t 05/26/16 07:00 05/31/16 17:51 2
Vanadium 40 0.49 0.19 mg/Kg 3t 05/26/16 07:00 05/31/16 17:51 2
Zinc 63 2.0 0.19 mg/Kg ¥ 05/26/16 07:00 05/31/16 17:51 2
Method: 7471A - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.046 0.024 0.0052 mg/Kg i 05/27/16 08:28 05/27/16 13:50 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Kjeldahl Nitrogen 1100 100 75 mg/Kg ¥ 05/24/16 17:22 05/25/16 19:38 2
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Client: Northern Hydrology & Engineering

Project/Site: Mad River Ponds

Toxicity Summary

TestAmerica Job ID: 320-18842-1

Lab Sample ID: 320-18842-1

Client Sample ID: PERC POND-NORTH N1

WHO 2005

ND=0
Analyte Result Qualifier NONE NONE Unit TEF TEQ Method
Total Dioxin/Furan TEQ pa/g 0.42 TEQ
Total TEQ pa/g 0.42 TEQ
B WHO 2005

ND=0
Analyte Result Qualifier RL EDL Unit TEF TEQ Method
2,3,7,8-TCDD ND 1.8 0.23 pg/g 1 0.00 1613B
1,2,3,7,8-PeCDD ND 9.1 1.3 pglg 1 0.00 1613B
1,2,3,7,8-PeCDF ND 9.1 0.13 pg/g 0.03 0.00 1613B
2,3,4,7,8-PeCDF 0.16 Jq 9.1 0.15 pg/g 0.3 0.048 1613B
1,2,3,4,7,8-HxCDD 0.40 Jq 9.1 0.15 pg/g 0.1 0.040 1613B
1,2,3,6,7,8-HxCDD 0.53 Jq 9.1 0.15 pg/g 0.1 0.053 1613B
1,2,3,7,8,9-HxCDD 0.86 J 9.1 0.12 pglg 0.1 0.086 1613B
1,2,3,4,7,8-HxCDF ND 9.1 0.090 pg/g 0.1 0.00 1613B
1,2,3,6,7,8-HxCDF 0.21 Jq 9.1 0.081 pg/g 0.1 0.021 1613B
1,2,3,7,8,9-HXCDF ND 9.1 0.074 pglg 0.1 0.00 1613B
2,3,4,6,7,8-HxCDF 0.29 J 9.1 0.068 pg/g 0.1 0.029 1613B
1,2,3,4,6,7,8-HpCDD 10 9.1 0.33 pg/g 0.01 0.10 1613B
1,2,3,4,6,7,8-HpCDF 22 JgB 9.1 2.0 pg/g 0.01 0.022 1613B
1,2,3,4,7,8,9-HpCDF ND 9.1 2.4 pglg 0.01 0.00 1613B
OoCDD 55 B 18 0.27 pglg 0.0003 0.017 1613B
OCDF 26 JB 18 0.11 pg/g 0.0003 0.00078 1613B
2,3,7,8-TCDF - RA ND 1.8 0.54 pgl/g 0.1 0.00 1613B
Client Sample ID: PERC POND-SOUTH S1 Lab Sample ID: 320-18842-2
B WHO 2005

ND=0
Analyte Result Qualifier NONE NONE Unit TEF TEQ Method
Total Dioxin/Furan TEQ pg/g 0.032 TEQ
Total TEQ pg/g 0.032 TEQ
B WHO 2005

ND=0
Analyte Result Qualifier RL EDL Unit TEF TEQ Method
2,3,7,8-TCDD ND 1.0 0.072 pg/g 1 0.00 1613B
1,2,3,7,8-PeCDD ND 5.0 0.38 pg/g 1 0.00 1613B
1,2,3,7,8-PeCDF ND 5.0 0.041 pg/g 0.03 0.00 1613B
2,3,4,7,8-PeCDF ND 5.0 0.043 pg/g 0.3 0.00 1613B
1,2,3,4,7,8-HxCDD ND 5.0 0.052 pg/g 0.1 0.00 1613B
1,2,3,6,7,8-HxCDD 012 J 5.0 0.053 pg/g 0.1 0.012 1613B
1,2,3,7,8,9-HxCDD ND 5.0 0.043 pg/g 0.1 0.00 1613B
1,2,3,4,7,8-HxCDF ND 5.0 0.029 pg/g 0.1 0.00 1613B
1,2,3,6,7,8-HxCDF ND 5.0 0.026 pg/g 0.1 0.00 1613B
1,2,3,7,8,9-HxCDF ND 5.0 0.022 pg/g 0.1 0.00 1613B
2,3,4,6,7,8-HxCDF ND 5.0 0.022 pg/g 0.1 0.00 1613B

TEF Reference:

WHO 2005 = World Health Organization (WHQO) 2005 TEF, Dioxins, Furans and PCB Congeners
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Client: Northern Hydrology & Engineering
Project/Site: Mad River Ponds

Toxicity Summary

TestAmerica Job ID: 320-18842-1

Client Sample ID: PERC POND-SOUTH S1 (Continued)

Lab Sample ID: 320-18842-2

TEF Reference:

WHO 2005 = World Health Organization (WHQO) 2005 TEF, Dioxins, Furans and PCB Congeners
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WHO 2005

ND=0
Analyte Result Qualifier RL EDL Unit TEF TEQ Method
1,2,3,4,6,7,8-HpCDD 1.7 J 5.0 0.066 pg/g 0.01 0.017 1613B
1,2,3,4,6,7,8-HpCDF ND 5.0 0.49 pgl/g 0.01 0.00 1613B
1,2,3,4,7,8,9-HpCDF ND 5.0 0.72 pglg 0.01 0.00 1613B
OCDD 87 JB 10 0.055 pg/g 0.0003 0.0026 1613B
OCDF 046 JB 10 0.036 pg/g 0.0003 0.00014 1613B
2,3,7,8-TCDF - RA ND 1.0 0.22 pglg 0.1 0.00 1613B
Client Sample ID: PERC POND N2 Lab Sample ID: 320-18842-3
r WHO 2005

ND=0
Analyte Result Qualifier NONE NONE Unit TEF TEQ Method
Total Dioxin/Furan TEQ pa/g 0.092 TEQ
Total TEQ pa/g 0.092 TEQ
r WHO 2005

ND=0
Analyte Result Qualifier RL EDL Unit TEF TEQ Method
2,3,7,8-TCDD ND 1.0 0.10 pglg 1 0.00 1613B
1,2,3,7,8-PeCDD ND 5.0 0.48 pglg 1 0.00 1613B
1,2,3,7,8-PeCDF ND 5.0 0.054 pg/g 0.03 0.00 1613B
2,3,4,7,8-PeCDF ND 5.0 0.057 pg/g 0.3 0.00 1613B
1,2,3,4,7,8-HxCDD 0.097 Jq 5.0 0.059 pg/g 0.1 0.0097 1613B
1,2,3,6,7,8-HxCDD 014 Jq 5.0 0.058 pg/g 0.1 0.014 1613B
1,2,3,7,8,9-HxCDD ND 5.0 0.048 pg/g 0.1 0.00 1613B
1,2,3,4,7,8-HxCDF 0.088 J 5.0 0.037 pg/g 0.1 0.0088 1613B
1,2,3,6,7,8-HxCDF 0.091 J 5.0 0.033 pg/g 0.1 0.0091 1613B
1,2,3,7,8,9-HxCDF ND 5.0 0.030 pg/g 0.1 0.00 1613B
2,3,4,6,7,8-HxCDF 0.082 Jq 5.0 0.028 pg/g 0.1 0.0082 1613B
1,2,3,4,6,7,8-HpCDD 29 J 5.0 0.087 pg/g 0.01 0.029 1613B
1,2,3,4,6,7,8-HpCDF 0.74 JBq 5.0 0.53 pgl/g 0.01 0.0074 1613B
1,2,3,4,7,8,9-HpCDF ND 5.0 0.72 pglg 0.01 0.00 1613B
OoCDD 17 B 10 0.092 pg/g 0.0003 0.0051 1613B
OCDF 0.87 JB 10 0.048 pg/g 0.0003 0.00026 1613B
2,3,7,8-TCDF - RA ND 1.0 0.25 pglg 0.1 0.00 1613B
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Client Sample Results

Client: Northern Hydrology & Engineering TestAmerica Job ID: 320-18842-2
Project/Site: Mad River Ponds

Client Sample ID: PERC POND-NORTH N1 Lab Sample ID: 320-18842-1
Date Collected: 05/12/16 12:00 Matrix: Solid

Date Received: 05/13/16 09:35
7Method: D422 - Grain Size

Analyte Result Qualifier NONE NONE Unit D Prepared Analyzed Dil Fac
Gravel 0.3 % B 06/27/16 11:58 1
Coarse Sand 2.6 % 06/27/16 11:58 1
Medium Sand 11.0 % 06/27/16 11:58 1
Fine Sand 12.8 % 06/27/16 11:58 1
Silt 57.6 % 06/27/16 11:58 1
Clay 15.7 % 06/27/16 11:58 1
Sieve Size 3 inch 0.0 % 06/27/16 11:58 1
Sieve Size 2 inch 0.0 % 06/27/16 11:58 1
Sieve Size 1.5 inch 0.0 % 06/27/16 11:58 1
Sieve Size 1 inch 0.0 % 06/27/16 11:58 1
Sieve Size 0.75 inch 0.0 % 06/27/16 11:58 1
Sieve Size 0.375 inch 0.0 % 06/27/16 11:58 1
Sieve Size #4 0.3 % 06/27/16 11:58 1
Sieve Size #10 2.6 % 06/27/16 11:58 1
Sieve Size #20 7.5 % 06/27/16 11:58 1
Sieve Size #40 3.6 % 06/27/16 11:58 1
Sieve Size #60 2.8 % 06/27/16 11:58 1
Sieve Size #140 6.1 % 06/27/16 11:58 1
Sieve Size #200 0.0 % 06/27/16 11:58 1
Sieve Size #230 4.0 % 06/27/16 11:58 1
Sand 26.4 % 06/27/16 11:58 1
Client Sample ID: PERC POND-SOUTH $1 Lab Sample ID: 320-18842-2
Date Collected: 05/12/16 12:00 Matrix: Solid

Date Received: 05/13/16 09:35
' Method: D422 - Grain Size

Analyte Result Qualifier NONE NONE Unit D Prepared Analyzed Dil Fac
Gravel 20.9 % - 06/27/16 11:58 1
Coarse Sand 11.3 % 06/27/16 11:58 1
Medium Sand 35.6 % 06/27/16 11:58 1
Fine Sand 22.8 % 06/27/16 11:58 1
Silt 6.2 % 06/27/16 11:58 1
Clay 3.3 % 06/27/16 11:58 1
Sieve Size 3 inch 0.0 % 06/27/16 11:58 1
Sieve Size 2 inch 0.0 % 06/27/16 11:58 1
Sieve Size 1.5 inch 0.0 % 06/27/16 11:58 1
Sieve Size 1 inch 0.0 % 06/27/16 11:58 1
Sieve Size 0.75 inch 0.0 % 06/27/16 11:58 1
Sieve Size 0.375 inch 0.0 % 06/27/16 11:58 1
Sieve Size #4 20.9 % 06/27/16 11:58 1
Sieve Size #10 11.3 % 06/27/16 11:58 1
Sieve Size #20 14.1 % 06/27/16 11:58 1
Sieve Size #40 21.5 % 06/27/16 11:58 1
Sieve Size #60 14.5 % 06/27/16 11:58 1
Sieve Size #140 6.8 % 06/27/16 11:58 1
Sieve Size #200 0.0 % 06/27/16 11:58 1
Sieve Size #230 1.5 % 06/27/16 11:58 1
Sand 69.7 % 06/27/16 11:58 1
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Client: Northern Hydrology & Engineering

Project/Site: Mad River Ponds

Client Sample Results

TestAmerica Job ID: 320-18842-2

Client Sample ID: PERC POND N2

Date Collected: 05/12/16 12:00

Lab Sample ID: 320-18842-3

Matrix: Solid

Date Received: 05/13/16 09:35

Method: D422 - Grain Size

Pagggaf 30

Analyte Result Qualifier NONE Unit D Analyzed Dil Fac
Gravel 10.9 % - 06/27/16 11:58 1
Coarse Sand 4.4 % 06/27/16 11:58 1
Medium Sand 19.5 % 06/27/16 11:58 1
Fine Sand 27.0 % 06/27/16 11:58 1
Silt 25.3 % 06/27/16 11:58 1
Clay 13.0 % 06/27/16 11:58 1
Sieve Size 3 inch 0.0 % 06/27/16 11:58 1
Sieve Size 2 inch 0.0 % 06/27/16 11:58 1
Sieve Size 1.5 inch 0.0 % 06/27/16 11:58 1
Sieve Size 1 inch 0.0 % 06/27/16 11:58 1
Sieve Size 0.75 inch 0.0 % 06/27/16 11:58 1
Sieve Size 0.375 inch 0.0 % 06/27/16 11:58 1
Sieve Size #4 10.9 % 06/27/16 11:58 1
Sieve Size #10 4.4 % 06/27/16 11:58 1
Sieve Size #20 6.4 % 06/27/16 11:58 1
Sieve Size #40 13.1 % 06/27/16 11:58 1
Sieve Size #60 11.8 % 06/27/16 11:58 1
Sieve Size #140 1.4 % 06/27/16 11:58 1
Sieve Size #200 0.0 % 06/27/16 11:58 1
Sieve Size #230 3.8 % 06/27/16 11:58 1
Sand 50.9 % 06/27/16 11:58 1
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320-18842-C-1

Largest Partical Size #4
Partical Percent

Partical Size Size Finer
3inch 75000  100.0%
2 inch 50000 100.0%
1.5inch 37500  100.0%
linch 25000  100.0%
3/4inch 19000 100.0%
3/8 inch 9500 100.0%
#4 4750 99.7%
#10 2000 97.1%
#20 850 89.6%
#40 425 86.0%
#60 250 83.3%
#140 106 77.2%
#230 63 73.2%
Hydrometer 32 53.3%
Hydrometer 21 37.6%
Hydrometer 13 28.2%
Hydrometer 9 18.8%
Hydrometer 7 15.7%
Hydrometer 3 6.3%
Hydrometer 1 6.3%

Grain Size ASTM D422

Incremental

Percent
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%
2.6%
7.5%
3.6%
2.8%
6.1%
4.0%

19.9%
15.7%
9.4%
9.4%
3.1%
9.4%
0.0%

Soil Clasification Percent  |320-18842-C-1
Gravel 0.3%
Sand 26.5%
Corse Sand 2.6%
Medium Sand 11.0%
Fine Sand 12.8%
Silt 57.6%
Clay 15.7%

100000
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1000

100 10

100.0%

90.0%

80.0%
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Grain Size ASTM D422

320-18842-C-2
Largest Partical Size #4

Partical Percent Incremental

Partical size Size Finer Percent

3inch 75000  100.0% 0.0%

2inch 50000 100.0% 0.0%

1.5inch 37500 100.0% 0.0%

linch 25000 100.0% 0.0%

3/4inch 19000 100.0% 0.0%

3/8 inch 9500 100.0% 0.0%

#4 4750 79.1% 20.9%

#10 2000 67.8% 11.3%

#20 850 53.8% 14.1%

#40 425 32.3% 21.5% Soil Clasification Percent  [320-18842-C-2
#60 250 17.8% 14.5% Gravel 20.9%
#140 106 11.0% 6.8% Sand 69.6%
#230 63 9.5% 1.5% Corse Sand 11.3%
Hydrometer 36 6.5% 2.9% Medium Sand 35.6%
Hydrometer 23 5.6% 0.9% Fine Sand 22.8%
Hydrometer 13 4.2% 1.4% Silt 6.2%
Hydrometer 9 3.7% 0.5% Clay 3.3%
Hydrometer 7 3.3% 0.5%

Hydrometer 3 1.9% 1.4%

Hydrometer 1 1.4% 0.5%
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Grain Size ASTM D422

320-18842-C-3
Largest Partical Size #4

Partical Percent  Incremental

Partical size Size Finer Percent

3inch 75000  100.0% 0.0%

2inch 50000 100.0% 0.0%

1.5inch 37500 100.0% 0.0%

1linch 25000 100.0% 0.0%

3/4inch 19000 100.0% 0.0%

3/8 inch 9500 100.0% 0.0%

#4 4750 89.1% 10.9%

#10 2000 84.7% 4.4%

#20 850 78.3% 6.4%

#40 425 65.3% 13.1% Soil Clasification Percent  [320-18842-C-3
#60 250 53.5% 11.8% Gravel 10.9%
#140 106 42.1% 11.4% Sand 50.8%
#230 63 38.3% 3.8% Corse Sand 4.4%
Hydrometer 30 26.0% 12.3% Medium Sand 19.5%
Hydrometer 20 21.3% 4.7% Fine Sand 27.0%
Hydrometer 12 17.1% 4.1% Silt 25.3%
Hydrometer 9 14.2% 3.0% Clay 13.0%
Hydrometer 6 13.0% 1.2%

Hydrometer 3 7.1% 5.9%

Hydrometer 1 5.3% 1.8%
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Acronyms and Abbreviations

1-D One-dimensional
2-D Two-dimensional
Approx. Approximate
CalTrout California Trout, Inc.
CDFW California Department of Fish and Wildlife
cfs Cubic feet per second
D50 Median grain size
D84 84" percentile grain size
(E) Existing
ELEV Elevation
Esp. Especially
FRGP Fisheries Restoration Grants Program
ft Feet
HEC-RAS Hydrologic Engineering Center River Analysis System
Hrs hours
ID Identification
LiDAR Light Detection and Ranging
MCSD McKinleyville Community Services District
mg/L Milligrams per liter
mm Millimeter
MW Groundwater monitoring well
NAD83 North American Datum of 1983
NAVDS8 North American Vertical Datum of 1988
NHE Northern Hydrology & Engineering
NOAA National Oceanic and Atmospheric Administration
N/m? Newton per meter squared (equal to Pascal)
P) Proposed
Pa Pascal (equal to a N/m?)
Poss. Possibly
RM River Mile
SCC State Coastal Conservancy
SHN SHN Consulting Engineers & Geologists, Inc.
STA Station
t Time step
TSC Technical Service Center
(TYP.) Typical
USACE United State Army Corps of Engineers
USBOR United States Bureau of Reclamation
USGS United State Geological Survey
VEG Vegetated
WSE Water surface elevation
WY Water year
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1. INTRODUCTION

1.1  Project Background

California Trout, Inc. (CalTrout) received a grant from the California Department of Fish and Wildlife
(CDFW) Fisheries Restoration Grants Program (FRGP), Agreement No. P1410511, to prepare
engineering designs to reconnect lower Mad River to approximately 4.25 acres of leveed percolation
ponds (historical active floodplain) to provide critical juvenile salmonid rearing habitat and off-channel
refugia for coho salmon (Oncorhynchus kisutch). The State Coastal Conservancy (SCC) provided
necessary supplementary funding for the off-channel habitat enhancement project (Grant No. 14-067) and
expanded the project scope to improve public access to the river and implement a biofiltration study on
the adjacent floodplain. CalTrout employed Northern Hydrology & Engineering (NHE) to develop the
project’s engineering designs. The project area is owned by the McKinleyville Community Services
District (MCSD) and is located along the east bank of the lower Mad River (Figure 1). MCSD has
provided in-kind labor and equipment.

Specific design options were included in three conceptual design alternatives, which were presented and
discussed in the project agency review meeting on April 25, 2016. These alternatives were revised based
on input from the agencies and presented to the public at an MCSD Board meeting on May 4, 2016. A
Basis of Engineering Designs report was prepared by NHE and submitted to the design review team on
April 20, 2017, which included a summary of data collected and compiled to establish existing
conditions, project objectives, criteria and constraints, and the options analysis. Alternative 3 was chosen
for further hydraulic analysis to evaluate the most complex design conditions, including options
considered in Alternatives 1 and 2. This report summarizes the hydraulic analyses used to evaluate the
Alternative 3 design options and provides conclusions and recommendations to adjust the 30% design for
the next design phase, 65% designs. Repetition of information between the reports is for the benefit of
the reviewer, to provide a clear description on which the hydraulic analyses were built.

Points West Surveying established project surveying control from School Road to the percolation ponds.
Project topography is reported in US survey feet and referenced to the North American Datum of 1983
(NAD83), California State Plane Zone 1, 2007 Epoch. Elevations are reported in feet (ft), referenced to
the North American Vertical Datum of 1988 (NAVD88).

1.2  Geographic Setting

The Mad River drains approximately 497 square miles in northern California over a length of roughly 100
miles to the Pacific Ocean near the town of McKinleyville, north of Humboldt Bay (Figure 2). Watershed
elevations range from 6,000 ft at the Coast Range headwaters in Trinity County to sea level at the mouth,
approximately 6 miles north of Humboldt Bay. Matthews Dam impounds Ruth Lake at river mile (RM)
79, and a natural boulder falls barrier to anadromous salmonids is located on the mainstem river near Bug
Creek at approximately RM 50. The project is located at approximately RM 2 within the Mad River
estuary.

1.3  Site Description

The project site is located on the eastern floodplain of the Mad River at the inside of a meander bend
(Figure 3). The northern, downstream end of the project site is within a mature, intact riparian forest
developed on the active floodplain, lee side of a riffle located downstream of the Mad River County Park
Boat Ramp. A historical backwater channel remains as a depression in the forest floor and is inundated
during high flows. The project area focal point is a pair of constructed percolation ponds that are leveed
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Figure 1. Location Map
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Figure 2. Watershed Map
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Figure 3. Project Site Map
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from the river’s floods and ringed with cyclone fencing to prohibit public access. The ponds maintain
inundated water levels when in use for treated wastewater discharge and convert to emergent wetlands
when they are unfilled. The southern pond is generally 10 ft elevation with a single linear ridge that is
over 13 ft high. The northern pond ranges from around 5.5 ft elevation in dredged areas to 13 ft on
elevated ridges that serve as islands when the pond is in use. Isolated willows provide habitat diversity
within the ponds, particularly up on the elevated ridges. The levees range from 15 ft on the northern end
to above 17 ft on the southern end. Adjacent floodplain areas range from around 10 ft in historic
depressions and existing backwater areas to 14 ft elevation. When the river banks overtop, water
backwaters through a system of human-made footpaths back to a historical backwater area, which stays
ponded for a period as flow waters recede and standing waters infiltrate and evaporate. The habitat
restoration project area is bound to the north by an existing storm water canal that drains the large,
elevated floodplain to the east through a canal gate that remains open through the winter season and is
closed when MCSD is applying treated wastewater to their fields. The project is limited to the south by a
neighboring property and to the east by the large, elevated floodplain used seasonally for MCSD’s treated
wastewater reclamation.

1.4  Site Geology

The project site is mapped in the Geology of the Cape Mendocino, Eureka, Garberville and Southwestern
Part of the Hayfork 30 X 60 Minute Quadrangles and Adjacent Offshore Area, Northern California
(McLaughlin et al. 2000). The river and floodplain are mapped as “undeformed marine shoreline and
aolian deposits (Holocene and late Pleistocene), consisting of gravel and sand deposited in marine
terraces, on benches and on dunes along present shorelines”. SHN Consulting Engineers and Geologists,
Inc. prepared a Final Foundation Report for the Hammond Trail Pedestrian Bridge Replacement, which
included a geologic cross-section interpretation of the river and floodplain subsurface in close proximity
to the project site (SHN 2015). Subsurface data were collected from excavated machine borings to a
depth of 80 ft on the floodplains and approximately 200 ft in the channel. Lithology was logged and
geotechnical tests were performed on representative samples. Underlying the floodplain surface were
Holocene alluvial deposits, measured to depths of approximately 75 ft. An approximately 40-foot thick
defined silt/clay layer was mapped at a depth of approximately 30 ft below the floodplain surface on the
north bank (SHN 2015). Holocene alluvium was underlain with late Pliocene to middle Pleistocene age
Falor Formation sediments.

SHN logged soil lithology when the groundwater wells were installed (Figure 3). Soil logs were included
as an appendix in the Basis of Engineering Designs report. MW-27 was installed north of the ponds and
levee into the ground surface at an elevation of approximately 10.5 ft. Less than a foot of sandy organic
soil covered approximately 3 ft of silty sand (down to elevation of 7 ft) that overlays 15.5 ft of well
graded sand with gravel (from elevation 7 ft down to -8.5 ft). Lean clay was observed 19 ft below ground
surface (at -8.5 ft elevation). MW-28 was installed west of the ponds and levee in the ground surface at
an elevation of approximately 13.5 ft. A thin layer of organic soil and sand covers approximately 2 ft of
silty sand (down to an elevation of 11.5 ft), layered over approximately 2.5 ft of silty sand with gravel
(down to an elevation of 9 ft), and approximately 3 ft of well graded sand with silt (to an elevation of 6
ft). Below these layered deposits is at least 12.5 ft of well graded gravel with sand (observed from and
elevation of 6 ft to -6.5 ft). The lithology logs from these two wells provides some information about the
floodplain foundation and the potential composition of native soils of in areas of excavation. For
example, the backwater channel base near MW 27 was proposed to daylight at an elevation of 6 ft. It can
be expected that the material at the base of the channel near the ponds would be composed of well graded
sand with gravel.
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1.5 Climate

The climate at the project site was characterized by the National Oceanic & Atmospheric Administration
(NOAA) cooperative weather gauge station, located in Eureka, CA at Woodley Island. The gauge
recorded precipitation, temperature, and snowfall from January 1, 1906 to the present. Normal
precipitation relative to the 1981-2010 epoch indicate that the average annual precipitation is 40 inches
and the wet season is from October to May, when 95% of the rainfall occurs (NCDC 2017).
Temperatures range from an average high of 64.3 °F in August to an average low of 55.0 °F in December
(NCDC 2017).

2. HYDROLOGY

2.1  Mad River Discharge

The United States Geological Survey (USGS) gaged the Mad River near Arcata, CA (Station No.
11481000) from October 1, 1910 to September 30, 1913 (water years [WY] 1911 to 1913) and from
October 1, 1950 to the present day (WY 1951 to 2017). Annual peak flow data was reported through WY
2015. During the 68-year period of record, annual peak discharge events ranged from 3,360 cubic feet
per second (cfs) on March 7, 1977 to 81,000 cfs on December 22, 1964.

2.2  Flood Frequency Analysis

Flood frequency analysis using the USGS software PeakFQ, can be performed at USGS gauging sites
with 10 or more years of annual peak flow records to estimate the design recurrence interval flood events.
PeakFQ fits a hydrologic record of annual peak flow events to a flood frequency distribution, using the
USGS Bulletin 17B Guidelines of the Hydrology Subcommittee (USGS, 1982). Specifically, PeakFQ
uses a Pearson Il frequency distribution to fit the logarithms of USGS gauging station instantaneous peak
flow formatted records.

The USGS flood frequency software PeakFQ (version 5.2) was used to estimate flood recurrence
intervals, including the 1.5-, 2-, 5-, 10-, 25-, 50- and 100-year flood events (Table 1).

Table 1. Peak Flow Estimates for Recurrence Intervals at USGS Gaging Station No. 11481000

PeakFQ Bulletin 17B Estimated Peak Discharge
Recurrence Interval (cfs)
1.5-year 20,550
2-year 26,410
5-year 41,560
10-year 51,670
25-year 64,280
50-year 73,460
100-year 82,420

During the project monitoring period, high flow events occurred several times during the winter,
including a 5-year recurrence interval event (provisional report of 43,100 cfs at USGS gaging station No.
11481000) that peaked on January 17, 2016 (Figure 4).

2.3  River Level Monitoring

A pressure transducer monitored continuous water depths in the Mad River at a pool immediately
downstream of the project site from November 24, 2015 to July 15, 2016 and from August 2, 2016 to
December 6, 2016. Water depths were converted to water surface elevations, which displayed tidal
fluctuations and waters rising and falling during storm events. Water levels were compared to the stream
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discharge hydrograph reported approximately 5.5 miles upstream at the USGS gaging station No.
11481000, Mad River near Arcata CA (Figure 4).

2.4 Tides

Monitored river levels were compared to local tidal data at the NOAA Station ID 9418767 (North Spit)
and Station ID 9419750 (Crescent City). In general, the Mad River tides were in sync with the North Spit
tidal gage. Project reach river levels were controlled by the bed elevations at the river mouth, which
periodically scours the bed during winter storms to form a sand bar in the ocean. The monitoring data
displayed a transition in the river level control before and after the first storm events, when the river
formed a sand bar offshore of the mouth (Figure 4).
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Figure 4. River Levels near the Project Site and Stream Flow at USGS Gage Station No. 11481000
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3. HYDRAULIC ANALYSES

3.1  Topography and Bathymetry
A project base map was generated for the design from existing surveyed topography, including:

2010/2011 Coastal LiDAR (NOAA 2012).

e 2008 channel cross-sections surveyed by Points West Surveying as part of the Humboldt County
Mad River bluff restoration project.

e 2013 river bathymetry measured by Graham Matthews & Associates after the Mad River bluff
restoration project was implemented.

e Additional topography was collected by NHE with a surveying total station under the supervision
of the project engineer.

The design project base map was combined with available data from the the 2013 NOAA Coastal
California TopoBathy Merge Project, which included 2010/2011 Coastal LiDAR topography and
2009/2010 ocean bathymetry (NOAA 2013). The extended project map does not include the river
bathymetry from the river mouth and ocean bottom upstream to the surveyed river bathymetry near the
project reach. Channel slope and form were estimated from the available data by adjusting the channel
mouth elevation to recreate measured tidal water surface elevations using the one-dimensional hydraulic
model. The channel mouth was assumed to have fluctuated seasonally; lowering after the first storm
events and then building back up as flows receded and the local littoral cell moved sands along the shore.
This assumption was substantiated in the seasonally fluctuating tidal elevations observed at the project
monitoring station. A channel alignment was defined in the Mad River through the project reach that
captures grade control breaks, such as riffle crest elevations (Figure 5).
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Figure 5. Longitudinal Profile of the Mad River

3.2 One-Dimensional Existing Conditions Open Channel Flow Model

Existing conditions were simulated in a steady-state, sub-critical, single-dimension US Army Corps of
Engineers (USACE) Hydrologic Engineering Center River Analysis System (HEC-RAS) version 5.0.1
modeling software (USACE 2016). The HEC-RAS model was used to estimate existing condition water
surface elevations through the project reach where channel bathymetry was well-defined and calibration
data were collected. The purpose of the existing conditions one-dimensional model was to provide
boundary conditions and “Manning’s n” roughness parameters to calculate the drag coefficients for a two-
dimensional design conditions simulation model at the project site. The HEC-RAS model calculates one-
dimensional water surface profiles and average channel velocities for both steady gradually varied flow
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and unsteady flow through a channel. For this analysis, steady flow modeling was used to predict water
surface elevations within the project area and modeling reach for design flow conditions. Reference can
be made to the HEC-RAS hydraulic manual for information specific to steady-state modeling.

3.2.1 HEC-RAS Model Extents

The upstream boundary of the hydraulic analyses was approximately 1,300 ft downstream of the
Hammond Bridge. In-channel bathymetry surveys and LiDAR (NOAA 2012) were used to define the
2,100-foot project reach. Downstream of the surveyed bathymetry, the model reach extended another
12,850 ft to the channel mouth and 4,300 ft out into the Pacific Ocean. Ocean bathymetry the channel
mouth from the banks landward were defined by combined bathymetry and topography LiDAR (NOAA
2013). The channel mouth bathymetry form and elevation were estimated from model results to simulate
observed water surface elevations at the project monitoring station.

Channel surveys were combined with overbank and ocean bathymetry LiDAR to define 33 cross-sections
and a streamline along the thalweg (Figure 6). The channel mouth migrates along its sand spit and
periodically breaches during high flows; therefore, the channel mouth cross-section locations were based
on the best topographic data available. Thalweg elevations and channel form for the two cross-sections at
and directly upstream of the channel mouth were estimated to calibrate the water surface elevations
observed at the NHE project monitoring station. Five additional cross-sections were interpolated between
the area of surveyed bathymetry and the cross-section upstream of the channel mouth.

Figure 6. HEC-RAS Model Cross-section Layout
3.2.2 HEC-RAS Boundary Conditions
Downstream Water Surface Elevation Boundary

The downstream boundary for the model was a tidal elevation located approximately 4,000 ft off-shore
bound laterally by ineffective flow areas. Bathymetry at the river mouth had not been surveyed and was
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seasonally dynamic; therefore, channel elevations at the mouth were synthetically recreated in the model
to produce water levels observed in the river upstream. To accurately estimate the channel elevation at
the mouth, the downstream tidal boundary of the one-dimensional model needed to initiate in the Pacific
Ocean, where bathymetry and tidal elevations were better defined. Tidal conditions in the ocean were
estimated based on the NOAA North Spit tidal station. Tidal peaks and lag time correlate well to the
water levels observed at the NHE monitoring station, downstream of the project site. River mouth
bathymetry was adjusted for the wet season, accounting for changes in the channel pre- and post-winter
flows, to calibrate the model simulation of measured water surface elevations at the NHE monitoring
station near the project site. In the summer, the low tide levels in the river were observed to be higher
than ocean tides, due to the sand spit built up near the mouth. Once the high winter flows reconfigured
the sand bar and deepened the mouth, ocean low tides continued to be muted in the river due the channel
elevations over a riffle located downstream of the project site. Water levels didn’t drop below 2.75 ft
elevation for the 2016 period of record at the NHE monitoring station.

Upstream Flow Boundary

River discharge was estimated to be equal to the stream gage discharge reports from the USGS at the Mad
River near Arcata Station No. 1481000. Stream discharge peaks were adjusted by lag time to the river
stage peaks observed downstream at the NHE monitoring station for calibration (detailed in HEC-RAS
model results Table 3).

Manning’s n values and river mouth elevations were adjusted to best simulate observed conditions in the
channel. Table 4 summarizes the calibration accuracy of the HEC-RAS model to reproduce observed
water surface elevations. Results for a single model geometry at the channel mouth and Manning’s n
values are summarized, which best suit bankfull channel conditions (estimated to be the 2-year flow peak
at 26,500 cfs).

During low flow, in-channel Manning’s n values were increased to 0.0225-0.0265 to better predict
observed conditions. During the monitoring period, measured river stage errors up to 0.5 ft were recorded
due to wind waves. The model was not adjusted to better predict higher flow conditions because of
uncertainty in the river mouth location and geometry. Model results indicated that the project site
backwatered the adjacent riffle and that flows greater than bankfull were deeper, but did not create a side
channel through with greater velocities or shear stresses.

3.2.3 HEC-RAS Model Calibration
Manning’s Roughness Coefficient

The model considered variations in surface friction represented as the Manning’s roughness

coefficient, “n.” Each cross-section was divided into sections with separate, distinct roughness

values based on channel and overbank definition. Manning’s n was estimated based on vegetation or land
use type, which were identified from aerial photography and site reconnaissance. Manning’s n values
were varied to simulate water surface elevations at the NHE monitoring station and river stage
observation points during several calibration discharge events. Table 2 summarizes the Manning’s n
values used to generate water surface elevations observed in the river during various stream discharge
events.
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Table 2. Manning’s Roughness Coefficient Values

Land Use or Vegetation Type

Final (Calibrated) Manning’s n

River 0.018 — 0.0185 (bankfull)/0.0225 — 0.0265 (low flow)
Riparian Trees 0.085
Riprap 0.055
Pasture 0.03
Bare Sand Dune 0.02
Vegetated Sand Dune 0.05
Brush 0.07

Emergent Wetlands/Pond 0.03-0.035

Houses and Developed Areas 0.03
Paved and Dirt Roads 0.02

The areas with specific Manning’s roughness coefficients are delineated in Figure 7.

Figure 7. HEC-RAS Model Project Reach Manning’s N Areas and River Stage Observation Points

Calibration Measurements

NHE collected river stage data during storm events in addition to the continuous stage data at the project
monitoring station (Figure 7). Table 3 lists the river observation point details used for the HEC-RAS

model calibration and evaluation.
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Table 3. River Stage Observations

. . Observed . NHE .
River Stqge River Stage River Stqge Water Estlmated Monitoring Estlr_nated
Observation . Observation River . Tide

Observation . Surface . Station .

Date and . Location . Discharge . Elevation

) Location ID . Elevation Elevation
Time Description (cfs) (ft)
(f) (f)
Wooden fence
12/23/2015 1 post south of 10.93 13,700 10.73 8.4
8:59 .
storm ditch
Wooden corner
1/17/2016 2 post north of 12.26 21,900 11.78 5.0
17:18 .
storm ditch
1/17/2016 Wooden fence
22:30 3 post along field 14.39 43,100 13.58 31
Wooden corner
1/18/2016 2 post north of 12.19 22700 11.45 5.0
9:50 .
storm ditch
2/9/2016
12:00 N/A N/A N/A 1760 8.26 7.9
2/9/2016
1818 N/A N/A N/A 1730 4.35 -0.9
¥ 1;_’5816 N/A N/A N/A 23.700 12.18 7.9
3.2.4 HEC-RAS Model Results

Manning’s n values and river mouth elevations were adjusted to best simulate observed conditions in the
channel. Table 4 summarizes the calibration accuracy of the HEC-RAS model to reproduce observed
water surface elevations. Results for a single model geometry at the channel mouth and Manning’s n
values is shown. These results best suit the bankfull conditions (estimated to be 26,500 cfs). In-channel
Manning’s n values were increased from 0.018/0.0185 to 0.0225-0.0265 to better predict winter base flow
conditions. During the monitoring period, measured river stage errors up to 0.5 ft were observed in all
types of weather conditions due to wind waves. The model was not calibrated to predict flows above

bankfull because of the limitations of a one-dimensional model in an estuary.
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The analysis of existing conditions showed that there are governing forces dominating the project reach
seasonally. Some of these are not predictable, such as the location and form of the river mouth and
breaches in the sand spit; however, proposed design elements could be evaluated with the two-
dimensional design model under the following conditions:

o Low flow, when the river is dominated by an unsteady downstream tidal boundary and upstream
flows are steady-state.

o Bankfull flow, when the river is dominated by a steady or unsteady upstream flow boundary and
the downstream base elevation is steady-state.

Measured river stages indicate that the river stage is dominated by the tides during low flows, fluctuating
diurnally during the day. In contrast, storm discharges backwater the riffle adjacent to the project site,
drowning the effect of the tides.

3.3  Two-Dimensional Design Conditions Open Channel Flow Model

Alternative 3 (Figure 8) was chosen for hydraulic analysis. The purpose of a two-dimensional model was
to evaluate habitat design features under various flow conditions, including overbank flows. The United
States Bureau of Reclamation (USBOR) Technical Service Center (TSC) two-dimensional hydraulic
model SRH-2D (Version 2) was used to solve variables including water surface elevations, water depth,
and depth-averaged velocity. In addition, bed shear stress was calculated. The approach uses the
following assumptions:

1. the flow is steady (or at least does not vary appreciably over short time scales)

2. the flow is hydrostatic (vertical accelerations are neglected)

3. the turbulence can be treated adequately by relating Reynolds stresses to shear stresses using an

isotropic eddy viscosity

3.3.1 SRH-2D Model Extents

The upstream boundary of the two-dimensional hydraulic model was approximately 1,300 ft downstream
of the Hammond Bridge, the same as the one-dimensional model. The two-dimensional model extended
downstream to the pool where the NHE monitoring data collect river stage. Design topography was
incorporated into the existing conditions digital elevation model with AutoCAD Civil 3D for two-
dimensional hydraulic analysis, including a backwater channel stemming upstream from the existing
storm water canal, removal of the riverfront levee around the percolation ponds, recontouring the ponds
and a swale to connect the ponds to the river upstream (Figure 8).

3.3.2  SRH-2D Boundary Conditions

SRH-2D was used to simulate both steady-state and unsteady flow and stage boundary conditions. As
stated, the model does not vary flow appreciably over a short time scale; however, rising or falling limbs
of the 2-year flow events were gradual enough for the model to converge. High flow conditions maintain
very slowly changing downstream boundaries, unlike tidal conditions.

Downstream Water Surface Elevation Boundary

The downstream boundary for the two-dimensional model was located approximately 3,600 ft
downstream of the NHE monitoring station and defined by design tidal boundaries. Low flow river
stages at the boundary were unsteady, fluctuating with the tides. Bankfull river stages at the boundary
were relatively steady varying gradually with the upstream flows.
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Upstream Flow Boundary

Low flow design river discharge at the upstream boundary was estimated to be a steady 50 cfs to simulate
summer conditions when the tides dominated the river stage. Bankfull design river discharge was
estimated to peak at 26,500 cfs to represent a 2-year recurrence interval flow and evaluated for both
steady and unsteady simulations.

Manning’s Roughness Coefficient

The model considered variations in surface friction represented as Manning’s n, as defined in Table 2.
Figure 9 illustrates the model roughness areas, including project element areas.

Figure 9. SRH-2D Model Manning’s N Areas

The two-dimensional model results were verified by comparison with the one-dimensional model results
for in-channel flows.

3.3.3 SRH-2D Model Results and Discussion

Design conditions were based on measured data, altered to simulate specific scenarios. For example, low
flow conditions were coupled with a tidal peak that was not measured of 8.5 ft, but would be useful to
evaluate for the design. Although a variety of scenarios were simulated, it would not be prudent to
present every result; therefore, specific results at chosen time steps are presented for discussion. All
profile illustrations of the results are along the channel alignment shown in Figure 8.

Steady-state Low Flow with an Unsteady Downstream Tidal Boundary

Steady-state low flow conditions were simulated with an unsteady downstream tidal boundary to evaluate
the project when the river water levels are governed by ocean tides. Upstream low flow was estimated to
remain constant at 50 cfs. The downstream boundary was a synthetic high to low tidal curve located near
the NHE monitoring station, ranging from 8.5 ft to 2.75 ft over approximately 10 hours. Water surface
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elevations during the trough of the ebb tide cannot drop below 2.75 ft at the project site due to a riffle
control in the river downstream. Figure 10 - Figure 12 illustrate the design backwater channel profile at
the 2-hour time step when water surface elevations were approximately 6.7 ft and maximum velocities
and bed shear stresses occurred where the off-channel pond drains into the backwater channel,
downstream of backwater channel station 1,500 ft.
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Figure 10. SRH-2D Low Flow Results (t=2 hrs): Water Surface Elevation Profile
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Figure 11. SRH-2D Low Flow Results (t=2 hrs): Depth-averaged Velocity Profile
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Figure 12. SRH-2D Low Flow Results (t=2 hrs): Bed Shear Stress Profile
Steady-state Bankfull Flow with a Downstream Receding Stage Boundary

A steady, design bankfull peak discharge of 26,500 cfs was used at the upstream boundary to recreate
steady-state peak flood conditions. The downstream river stage boundary decreases from 12.6 ft to 11 ft
over approximately 9 hours, corresponding to an ocean high tide ebbing to low tide during a steady-state
river bankfull flow condition. Figure 13 -Figure 16 show the planform results for this scenario and Figure
17 - Figure 19 illustrate the design backwater channel profile at the 4-hour time step when water surface
elevations were approximately 12.7 ft. Depth average velocities and bed shear stresses were consistently
low through the design backwater features (around 0.2-0.4 ft/s and 0.05 N/m?, respectively), due to the
mild change in the downstream boundary over the model time. These downstream conditions were
consistent with monitored data.
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Figure 13. SRH-2D High Flow Results (t=4 hrs): Water Surface Elevations with Velocity Vectors

Figure 14. SRH-2D High Flow Results (t=4 hrs): Water Depths with Velocity Vectors
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Figure 15. SRH-2D High Flow Results (t=4 hrs): Depth-averaged Velocity Magnitude and Vectors

Figure 16. SRH-2D High Flow Results (t=4 hrs): Bed Shear Stress with Velocity Vectors
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Figure 17. SRH-2D High Flow Results (t=4 hrs): Water Surface Elevation Profile
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Figure 18. SRH-2D High Flow Results (t=4 hrs): Depth-averaged Velocity Profile
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Figure 19. SRH-2D High Flow Results (t=4 hrs): Bed Shear Stress Profile
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Water enters the project site through the constructed backwater channel and continues flowing in the
upstream direction relative to the river as flood waters rise. Maximum floodplain velocities should occur
in the constructed backwater channel. The model results indicate that the upstream overflow swale
doesn’t function as a flow-through side channel to the river under design high flows, rather it is the upper
extent of the backwatering from the downstream channel. The site drains when river levels drop
downstream, which requires for the river flow upstream to decrease.

3.4  Geomorphic Assessment

The project is located on an active floodplain and upstream of a backwater channel; therefore, sediment
transported through the project site is assumed to be fine sediment carried in suspension. The USGS
collected and analyzed water quality data at gaging station No. 11481000, including suspended sediment
grain size distribution and concentration for WY 1966 to 1974. From WY 1972 to 1974, instantaneous
flow measurements were collected at the same time as the suspended sediment data. Assuming that this
data subset can be used to estimate existing conditions, it is discussed herein.

3.4.1  Suspended Sediment Composition

Grain size distributions were measured from a range of stream discharges from 980 to 40,500 cfs. All
suspended sediment was less than 2 mm, indicative of coarse sands and finer. The median grain size for
all samples ranged from 0.004 mm (very fine silt) to 0.04 mm (coarse silt), with an average value of 0.02
mm (medium silt). Median grain size (D50) and the 84 percentile grain size (D84) for sampled
discharge events are shown in Figure 20.
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Figure 20. Median and 84™ Percentile Grain Size Diameter vs Stream Discharge

Stream discharge from 980 to approximately 5,000 cfs showed a general rise in particle size as flow
increased. Above 5,000 cfs, there was little variation in the particle size distribution. A slight decrease in
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particle size was observed as flows increased above bankfull discharge (estimated to be the 2-year flow at
26,500 cfs); however, too few samples were collected to be conclusive.

3.4.2  Suspended Sediment Concentration

Sampled suspended sediment concentrations ranged from 11 to 8,580 mg/L for stream discharges ranging
from 53 to 40,500 cfs (Figure 21).
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Figure 21. Suspended Sediment Concentration Related to Stream Discharge

A single regression line shows a relation between stream discharge and sampled suspended sediment
concentration. An improved model would need more data and a a series of regression lines would likely

improve the relation estimate.
3.4.3  Fine Sediment Mobility

Sediment mobility was evaluated by a stable particle analysis based on Shield’s equation for incipient
motion of a grain size (Julien, 1998; Julien 2002). Particle motion was evaluated for the maximum
median grain size reported by the USGS of 0.04 mm. Specific gravity of the particles was assumed to be
2.65 (quartz). The settling velocity of a 0.04 mm particle is approximately 0.004 ft/s. Critical bed shear
stress necessary for incipient motion of a 0.04 mm particle is on the order of 0.1 N/m?,
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4.  CONCLUSIONS AND RECOMMENDATIONS FOR A PREFERRED DESIGN

4.1 Conclusions

The project area is located on the inside of a meander bend within an active floodplain, which is ideal for
backwatering and is a typical area of sedimentation in a river; particularly fine sediment in an estuary
reach. Due to the high sediment loading from the Mad River watershed, project features such as the
backwater channel and off-channel pond have a likelihood of accruing fine sediments and aggrading over
time. Based on the suspended sediment records from the USGS, larger storms tend to bring in greater
guantities of fine sediment, as higher flows bring in a greater volume of water and a higher concentration
of suspended sediment. It is probable that large magnitude flood events could fill in both backwater and
floodplain features or that a series of small flood events could aggrade the project area over time. If the
backwater channel aggrades, then summer tides will be disconnected from the river into the pond and
may provide wetland habitat. If the pond aggrades, it will transition into emergent and seasonal wetlands.
Regardless of aggradation, the area should continue to provide valuable high flow refugia from mainstem
river velocities and shear stresses for salmonids. In addition, the project will produce rich food sources to
the river and floodplain fauna.

4.2  Recommendations for a Preferred Design

Because it is inevitable that the project site will aggrade, the backwater channel will be designed as a
distinct feature in the landscape so that initial conditions will concentrate velocity and shear stress along a
single water pathway when flow waters come into the site and drain. Emergent wetland areas will be
incorporated into the transition landscape between the channel and main off-channel pond area to promote
sedimentation and increase the pool’s longevity. These areas may cut off the pool from the channel for
periods of time, but should continue to provide a rich food source.

The overflow swale and emergent wetlands/sedimentation area (south pond) do not appear to present
additional value to the project design as originally intended (as a side channel during high flow events);
therefore, the swale recommended for removal from the design and the south pond will remain as a high,
seasonal wetland and suspended sediment settling area to add topographic diversity to the project.

The following recommendations are provided to proceed with a 65% Design:

Remove the upstream swale

Maintain the upstream (south) pond as a seasonal wetland

Broaden the deep-water portion of the off-channel pond

Add shallow benches for emergent wetlands along the pond edges

Relocate the upland islands to the existing upland island areas

Recontour the berm between the two ponds for a more natural transition between landscapes
Broaden the backwater channel mouth at the storm water canal confluence by an inset floodplain
for sedimentation to the east (towards the pasture)*

No kWD

* This recommendation was proposed by the DFW engineering geologist and discussed between the
project engineer and the landowner. The option was not desirable to the landowner; therefore, it was not
incorporated into the 65% designs.
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McKinleyville Community Services District

BOARD OF DIRECTORS

October 4, 2017

TYPE OF ITEM: INFORMATIONAL

ITEM: E.3

PRESENTED BY:

TYPE OF ACTION:

Recommendation:

Review the National Recreation and Park Association
(NRPA) Online Metrics Tool and Data Available for Parks
& Recreation Services Assessment and Planning

Lesley Frisbee, Recreation Director

None

Staff recommends that the Board review the information provided, discuss, air
guestions and take public comment regarding the NRPA Online Metrics Tool and
the data available for informing the planning and assessment of the community’s
Parks and Recreation services.

Discussion:

The NRPA is a national non-profit organization dedicated to advancing park,
recreation and conservation efforts that enhance quality of life for all people. As
part of the NRPA'’s work to support the parks & recreation profession, they offer
an online metrics tool which allows agencies to enter community specific data
and generate a variety of reports to assist in effective management and planning.

The NRPA understands that every community is different. Services and
opportunities meeting the needs in one community may not meet the needs of
another community. There is no simple set of standards to guide management
and planning for parks and recreation services in all communities, which is why
the NRPA created the Parks Metrics Tool which allows park and recreation
agencies to build customized reports that allow for comparisons with peer
agencies. The benchmark data provided in these reports can be used to in a
variety of ways to better serve our community.

In addition to the customized reports, the NRPA publishes an annual report, the
NRPA Agency Performance Review, which provides analysis and summary of
the key findings from all of the data entered into the Parks Metrics Tool.

The 2017 NRPA Agency Performance Review has been provided as
Attachment 1. The NRPA website, www.nrpa.org/publications-
research/ParkMetrics offers a variety of ways to drill down into the data provided
in the annual report.

Staff intends to use data available from the metrics tool and the annual report to
inform components of the Parks & Recreation Master Plan. Exactly how data will
be incorporated into the Master Plan is yet to be determined.
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Alternatives:
Take Action

Fiscal Analysis:

Not applicable

Environmental Requirements:

Not applicable

Exhibits/Attachments:

e Attachment 1 — 2017 NRPA Agency Performance Review
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2017 NRPA AGENCY
PERFORMANCE REVIEW

Park and Recreation Agency Performance Benchmarks
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EXECUTIVE SUMMARY

Welcome to the 2017 NRPA Agency Performance Review, the annual review of data and insights for park and recreation agencies in the
United States. The 2017 NRPA Agency Performance Review, previously known at the NRPA Field Report, summarizes the key findings from
NRPA Park Metrics, our benchmarking tool that assists park and recreation professionals in the effective management and planning of
their operating resources and capital facilities.

The 2017 NRPA Agency Performance Review is second to none in providing park and recreation professionals and other key stake-
holders with a wealth of valuable benchmarks and insights that inform on the state of the industry. These insights help:

1. Guide park and recreation professionals in the evaluation of the performance of their agencies. Do their agencies provide as much
open space, recreation opportunities and programming as their peers? Is the agency properly staffed or sufficiently funded?

2. Make informed decisions on the optimal set of service and facility offerings based on the demographics and, therefore, the needs
of a specific community while also providing comparative agency data from other communities/agencies.

3. Show the prevalence of expanded activities and offerings of agencies throughout the nation. This report demonstrates to policy-
makers, key stakeholders, the media and the general public the full breadth of service offerings and responsibilities of park and
recreation departments throughout the United States.

Data is a valuable tool but not the final answer, in
terms of decision-making for local park and recreation
agencies. Hence, park and recreation leaders should
use the 2017 NRPA Agency Performance Review and
NRPA Park Metrics to start the conversation with in-
ternal colleagues, external consultants and partners,
and policymakers. Use the insights from this report to
help determine the best decisions for your agency and
your community.

No two park and recreation agencies are the same. They
serve different residents with different needs, desires
and challenges and have different access to funding.
For example, just because an agency may have more
workers per 1,000 residents relative to “typical” park
and recreation agencies does not mean that agency
should shed staff. It is possible that the agency with
more staff offers more hands-on programming because
of the unique needs of the population it serves.

A successful agency is one that tailors its services to
meet the needs and demands of its community. Know-
ing who uses your agency’s resources and who may use them in the future (including age, race, income trends) are also factors in shap-
ing the optimal mix of facilities and services to be offered. Every park and recreation agency and the public it serves are unique. Com-
munities look different and so too should their park and recreation agency. This is why NRPA no longer publishes “national standards.”

1 National Recreation and Park Association 1 75



Consequently, park and recreation professionals should use the 2017 NRPA Agency Performance Review in conjunction with other
resources, including those that are proprietary to an agency, from NRPA and outside sources. Some additional NRPA resources to
consider include:

—J§=——  NRPA Facility Market Reports: These customized reports offer key census and marketing data and insights about the market
q | I I Il: served by your agency’s facilities. Your agency will gain a greater understanding of the residents served by a park, aquatic center,
recreation center or any other facility. There are now two types of NRPA Facility Market Reports: Community Profile (with detailed
demographic data on the population living near the facility studied) and Health & Wellness (with a focus on the health character-
istics of people living near the facility studied).

is an online professional networking tool that connects you with like-minded park and recreation professionals from across
the country and is a valuable resource to receive information, ask industry-related questions and get insight into trends in
the field.

Q NRPA Connect: There may be no better resource to answer your park and recreation questions than your peers. NRPA Connect

Economic Impact of Local Parks: This study finds that operations and capital spending at America’s local and regional park
agencies were responsible for nearly $140 billion in annual economic activity and nearly 1 million jobs in 2013. The report also
includes estimates of the economic impact of operations and capital spending at local and regional park agencies for all 50
states and the District of Columbia.

Americans’ Broad-Based Support for Local Recreation and Park Services: This survey of more than 1,100 Americans affirms

v their passion for their local public parks. In fact, virtually all Americans agree that their communities benefit from their local
public parks, even if they themselves are not regular park users. The support for local public parks crosses nearly every demo-
graphic segment of Americans (including age, income, household formation, and political affiliation).

Americans’ Engagement with Parks Survey: This new annual NRPA research survey probes Americans’ usage of parks, the
key reasons that drive their use and the greatest challenges preventing greater usage. Each year, the study probes the impor-
tance of public parks in Americans’ lives, including how parks compare to other services and offerings of local governments.

Parks& Parks & Recreation magazine: Each issue of NRPA's monthly flagship magazine features content on a number of topics, in-
SEEEle])] cluding conservation, health and wellness, social equity, advocacy, law review and operations.

All of these resources can be found at www.nrpa.org

HOW TO READ THE 2017 NRPA AGENCY PERFORMANCE REVIEW AND NRPA PARK METRICS

The 2017 NRPA Agency Performance Review presents most of its data with medians, along with data responses at the lower-quartile
(lowest 25 percent) and upper-quartile (highest 25 percent). The data presentation provides insight about where your agency stands
compared not only to typical agencies (i.e., those at the median values) but also to the full spectrum of agencies at both the high and low
quartiles of values. Many metrics presented include the top-line figures, as well as certain cross tabulations of jurisdiction population
or population density. A more comprehensive set of cross tabulations of the data presented in the following pages is available as a set
of interactive tables at www.NRPA.org/metrics.

Whereas the NRPA Agency Performance Review provides data for “typical” agencies, you can customize key metrics with NRPA Park
Metrics to compare the characteristics of your agency to its peers. This may include filtering by agency type, size, and geographic re-
gion. You can enhance this experience further when you enter your agency’s data into NRPA Park Metrics, which allows the reports to
compare your agency’s data with the key metrics of agencies throughout the United States.

This report contains data from 925 park and recreation agencies across the United States as reported between 2014 and 2016. Note: Not
all agencies answered every survey question.
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AGENCY PERFORMANCE REVIEW AT A GLANCE

THE TYPICAL PARK AND RECREATION AGENCY...

HAS 9.6 ACRES OF PARKLAND
... PER 1,000 RESIDENTS

(1]
(T
111
1
1
1]
11

[

HAS ANNUAL OPERATING
HAS | PARK EXPENDITURES PER CAPITA OF

FOR EVERY STAFF MEMBERS
2 2 6 6 PER 10,000 RESIDENTS S 77 . 3 2
b

RESIDENTS

RECOVERS 29%

OF OPERATING EXPENDITURES
A THROUGH REVENUE GENERATION

o

83% OF 52% OF AGENCIES

OFFER AFTERSCHOOL PROGRAMS
AGENCIES

OFFER SUMMER 2 48 " de

CAMPS
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INDEX OF FIGURES

Figures Top-Line Finding Page
Park Facilities

Figure 1: Residents per Park There is typically one park for every 2,266 residents.

Figure 2: Acres of Park Land per 1,000 The typical park and recreation agency has 9.6 acres of park land for every 5
Residents thousand residents in the jurisdiction.

Figure 3: Outdoor Park and Recreation An overwhelming majority of park and recreation agencies have playgrounds (90 6
Facilities — Population per Facility percent) and basketball courts (82 percent) in their portfolio of outdoor assets.
Figure 4: Indoor Park and Recreation A majority of agencies offer recreation centers, gyms, and community centers, 6
Facilities — Population per Facility while roughly two in five agencies offer senior centers and fitness centers.

Figure 5: Programs Offered by Park & Key programming activities include team sports, fitness enhancement classes, 8
Recreation Agencies and health and wellness education.

Figure 6: Targeted Programs for Children,

Seniors and People with Disabilities More than four in five agencies offer summer camp to their residents. 8

Responsibilities of Park and Recreation Agencies

Figures 7 & 8: Key Responsibilities of Park | Top roles include operating parks, providing recreation programming and

and Recreation Agencies services, and operating and maintaining indoor facilities. 9.10
Figure 9: Park and Recreation Agency The typical park and recreation agency is staffed with 35 full-time

Staffing equivalents (FTEs).

Figure 10: I?ark and Recreation FTEs per The. typlca.l park gnq rgcrgation agency has 7.3 FTEs on staff for each 10,000 1
10,000 Residents residents in the jurisdiction served by the agency.

Figure 11: Responsibilities of Park and Responsibilities split between maintenance, operations, programming and 1
Recreation Workers administration.

Figure 12: Annual Operating Expenditures The typical park agency has annual operating expenditures of $3,500,694.

Figure 13: Operating Expenditures per The typical park and recreation agency has annual operating expenses of 12
Capita $77.32 on a per capita basis.
Figure 14: Operating Expenditures per Acre | The median level operating expenditures is $6,561 per acre of park and non-

X : 13
of Park and Non-Park Sites park sites managed by the agency.
Figure 15: Operations Expenditures Per FTE The typ!cal park and recreation agency has $93,748 in annual operating 13

expenditures for each employee.

Figure 16: Distribution of Operating At the typical park and recreation agency, personnel services represent 55 1
Expenditures percent of the operating budget.

Agency Funding

Park and recreation agencies derive three-fifths of their operating expenditures

Figure 17: Sources of Operating Expenditures from general fund tax support. 14
Figure 18: Park and Recreation Revenues | The typical park and recreation agency generates $19.04 in revenue annually 5
per Capita for each resident living in the jurisdiction.

Figure 19: Revenue as a Percentage of The typical agency recovers 29.1 percent of its operating expenditures from 5
Operating Expenditures (Cost Recovery) non-tax revenues.

. e : . Park and recreation agencies have a median of $3.0 million in capital

Figure 20: 5-Vear Capital Budget Spending expenditures budgeted over the next five years. 16
Figure 21: Targets for Capital Expenditures On average, just over half of the capital budget is designated for renovation 16

while 30 percent is geared toward new development.

~
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KEY FINDINGS

PARK FACILITIES

America’s local and regional park agencies differ greatly in size and facility offerings. Whereas the typical agency participating in NRPA
Park Metrics serves a jurisdiction (e.g., a town, city, county and/or region) of 40,100 people, there are agencies that serve an area of just
a few thousand people while others are a primary recreation resource for millions of people.

Naturally, the offerings of these agencies vary -
as much as the markets they serve. The typical W Residents per Park

agency has 19 parks comprising a total 400 acres 07 MO 6 T R )
under its watch. After adding in non-park facili- 7,000
ties, the median number of parks and non-park
facilities increases to 25 comprising of 491 acres. G
At the typical agency, there is one park for every S0
2,266 residents. The number of people per park
rises as the population of the town, city, county or 4,000
region served by the agency increases. At agencies
located in jurisdictions with less than 20,000 resi- 3,000
dents, there is one park for every 1,331 residents. The
ratio rises to one park for every 2,401 residents in 2,000
jurisdictions with 50,000 to 99,999 people and one
park for every 5,949 people at agencies serving areas 1,000
with more than 250,000 people.
0
The typical park and recreation agency has 9.6 Alagencies | L3Sthan | 2008310 | S30008° | 'So0es | meeses
acres of park land for every thousand residents = Median 2.266 1.331 1,901 2.401 3,683 5.949
in the jurisdiction. So, which agencies offer the Lower Quartile 1,325 787 1,233 1,567 2,045 2,956
most park land acreage per 1,000 residents? The Upper Quartile 4729 246 3129 4,345 6,730 18,005

smallest agencies, serving fewer than 20,000 resi-
dents, typically have 10.5 acres per 1,000 residents,

compared to 12.2 acres per 1,000 residents at juris- W
dictions serving more than 250,000 people. At the
same time, agencies serving jurisdictions between
100,000 and 250,000 people have 7.9 acres of park
land per 1,000 residents.

Acres of Park Land per 1,000 Residents

“ (by Jurisdiction Population)

12

. . . . 10
Park and recreation agencies offer a wide variety

of facility types and features. An overwhelming .
majority of park and recreation agencies have
playgrounds (90 percent) and basketball courts
(82 percent) in their portfolio of outdoor assets.
Further, a majority of agencies have diamond fields
for baseball and/or softball, tennis courts, outdoor
swimming pools and multipurpose rectangular fields. ,

Less than 20,000 to 50,000 to 100,000 to More than

[=2]

S

o

All Agencies | “95'900 49,999 99,999 250,000 250,000
B Median 96 105 96 91 7.9 12.2
Lower Quartile 4.6 4.4 5.4 4.5 41 5.4
Upper Quartile 16.6 18.1 15.4 14.4 15.6 18.2
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e 3

Playgrounds

Basketball courts

Tennis courts (outdoor only)

Diamond fields: baseball - youth
Diamond fields: softball fields - adult
Rectangular fields: multi-purpose
Diamond fields: softball fields - youth
Swimming pools (outdoor only)

Dog park

Diamond fields: baseball - adult
Totlots

Community gardens

Rectangular fields: soccer field - youth
Rectangular fields: soccer field - adult
Rectangular fields: football field
Diamond fields: tee-ball

Multiuse courts -basketball, volleyball
Ice rink (outdoor only)

Multipurpose synthetic field
Rectangular fields: lacrosse field
Rectangular fields: cricket field
Overlay field

Rectangular fields: field hockey field

Outdoor Park and Recreation Facilities

outdoor Facilit Agencies Offering Median Number of Residents
y this Facility per Facility

90.0%
82.4%
71.5%
68.4%
64.9%
64.9%
60.1%
52.7%
52.1%
49.2%
46.4%
44.8%
44.8%
41.0%
37.0%
34.5%
32.5%
17.1%
10.9%
10.3%
8.5%
5.1%
3.7%

3,633
7,080
4,375
6,453
12,468
12,468
8,500
33,040
42,500
19,226
12,195
31,000
6,199
12,226
26,250
15,439
15,250
16,572
34,242
27,332
147,500
10,820
20,340

m Indoor Park and Recreation Facilities

this Facility Residents per Facility

Recreation centers 58.2% 27,591

Gyms 56.2% 28,856
Community centers 50.7% 29,227

Senior centers 40.1% 48,822

Fitness center 37.0% 40,946
Performance amphitheater 27.0% 48,000

Nature centers 24.8% 105,000
Stadiums 15.3% 77129

Ice rink 15.3% 30,642

Teen centers 10.5% 51,448

Indoor track 10.3% 50,667

Arena 7.6% 57,300
Note: Some of these facilities may be included as part of another facility; for example, a
fitness center may be part of a recreation center.

180

In addition, the typical park and recreation agency
that manages or maintains trails for walking, hiking,
running and/or biking has 10.0 miles of trails in its net-
work. Agencies serving more than 250,000 people in
their area have a median of 69 miles of trails under
their purview.

Park and recreation agencies also offer a number of in-
door facilities for their residents. A majority of agen-
cies offer recreation centers, gyms and community
centers, while approximately two in five agencies
offer senior centers and fitness centers.

Figure 4 provides median populations served by the
following facility and/or activity area.
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PROGRAMMING

Park and recreation agencies may have thousands, if not millions, of interactions with their residents and visitors each year. The typ-
ical park and recreation agency has nearly 200,000 contacts per year, while an agency at the 75th percentile has 700,000 annual
contacts each year.

So what is a contact? These can be visits to a local park, running or biking on a local trail, visits to the local recreation center or any
other interaction with any of the agency’s park and recreation facilities. And, to be clear, a person can have more than one contact; for
example, a person who visits his or her local aquatic center 10 times and runs on the local trail five times counts as 15 contacts.

Programming is a key outreach method that drives usage of park and recreation facilities and, when associated with registration fees,
also happens to be the largest non-tax revenue source for most agencies. The typical agency offers 175 programs; more than 90 of those
programs are fee-based events. Agencies serving a population less than 20,000 typically hold 35 fee-based programs, while large juris-
dictions of 250,000+ residents can provide more than 350 fee-based programs.

Programming spans many different types of park and recreation activities, with many touching one or more of NRPA's Three Pillars:
Conservation, Health & Wellness and Social Equity. Key programming activities offered by at least 60 percent of park and recreation
agencies include:

Team sports (86 percent)

Fitness enhancement classes (80 percent)
Health and wellness education (80 percent)
Themed special events (72 percent)

Social recreation events (70 percent)
Safety training (69 percent)

Aquatics (66 percent)

Trips and tours (65 percent)

Martial arts (62 percent)

Performing arts (61 percent)

Visual arts (61 percent)

Agencies serving larger populations are more likely than those serving smaller towns to present a number of programming
offerings, including:

Health and wellness education

Golf

Racquet sports

Cultural crafts

Performing arts

Natural and cultural history activities
Visual arts
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Park and recreation agencies are leaders in providing services and programming for children, seniors and people with disabilities. Larger
agencies are more likely to offer programming for children, whether in the form of a summer camp or before and afterschool care and full
day care. More than four in five agencies offer summer camps to their residents. This increases to 90 percent at agencies serving
jurisdictions with more than 250,000 people. Similarly, agencies serving jurisdictions with more than 250,000 residents are more likely
to offer before school care and full day care.

In addition, 77 percent of park and recreation agencies in larger jurisdictions offer programming designed for people with disabilities
versus one in three agencies serving less than 20,000 residents.

m Programs Offered by Park & Recreation Agencies
(Percent of Agencies)

Golf

Natural and cultural
history activities

Cultural crafts
Racquet sports

Individual sports

Visual arts
Performing arts
Martial arts
Trips and tours
Aquatics

Safety training

Social recreation events

Themed special events

Health and wellness education
Fitness enhancement classes

Team sports

90%
m Targeted Programs for Children, Seniors and People with Disabilities
(Percent of Agencies, by Jurisdiction Population)
I
Summer camp 83.1% 70.9% 85.9% 87.3% 84.5% 90.1%
Before school programs 24.6% 16.2% 20.6% 34.5% 24.7% 35.7%
After school programs 52.4% 411% 38.6% 69.3% 61.7% 69.3%
Preschool 35.5% 26.7% 37.2% 43.9% 34.7% 36.6%
Full day care 9.3% 21% 71% 13.4% 9.5% 18.3%
Specific teen programs 62.1% 46.7% 58.9% 76.3% 13.4% 69.8%
Specific senior programs 76.3% 68.2% 71.5% 85.8% 80.3% TAT%
Programs for people with disabilities 58.8% 33.8% 55.8% 75.0% 1% 71.3%
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RESPONSIBILITIES OF PARK AND RECREATION AGENCIES

Park and recreation agencies take on many responsibilities for their communities, beyond their “traditional” roles of operating parks
and facilities and providing recreation programming and services. In addition to those two functions, the top responsibilities for
park and recreation agencies are as follows:

- Operate and maintain indoor facilities (90 percent)

- Have budgetary responsibility for their administrative staff (77 percent)

- Conduct major jurisdiction-wide special events (72 percent)

- Operate, maintain or manage trails, greenways and/or blueways (TGB) (64 percent)

- Operate, maintain or manage special purpose parks and open spaces (55 percent)

- Administer or manage tournament/event-quality outdoor sports complexes (53 percent)
- Manage major aquatic complex (41 percent)

+ Administer community gardens (40 percent).

W Key Responsibilities of Park and Recreation Agencies

(Percent of Agencies)

Operating budget includes the funding for
planning and development functions

Administer or manage tournament/event
quality outdoor sports complexes

Operate and maintain non-park sites

Operate, maintain or manage special
purpose parks and open spaces

Operate, maintain or manage trails,
greenways, and/or blueways (TGB)

Conduct major jurisdiction-wide
special events

Have budgetary responsibility
for its administrative staff

Operate and maintain indoor facilities

Provide recreation programming and services

Operate and maintain park sites

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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(Percent of Agencies)

Manage major aquatic complex

Administer community gardens

Operate, maintain or contract other attractions or facilities
Operate, maintain or contract tennis center facilities
Operate, maintain or contract waterparks

Operate, maintain or contract golf courses

Manage large performance outdoor amphitheaters
Operate, maintain or contract tourism attractions

Administer or manage tournament/event-quality
indoor sports complexes

Maintain, manage or lease indoor performing arts center
Administer or manage farmer’s markets

Operate, maintain or contract indoor swim facility
Operate, maintain or contract campgrounds

Administer or manage professional or college-type
stadium/arena/racetrack

Manage or maintain fairgrounds

Other Responsibilities of Park and
Recreation Agencies

4%

40%
38%
37%
34%
31%
23%
22%

18%

18%
17%
17%
15%

9%

5%

STAFFING

Staffing at the typical park and recreation agency includes 35
full-time equivalents (FTEs) that include a mix of full-time and
part-time staff. But, the size of the staff expands exponentially as
the size of the jurisdiction served by the agency expands. Park and
recreation agencies serving jurisdictions with less than 20,000 peo-
ple have a median of 10.2 FTEs on staff. Agencies serving areas with
50,000 to 99,999 people have a median of 49.8 FTEs, while those
serving areas with more than 250,000 have a staff with a median
of 228.8 workers.

Median counts of FTEs on staff also positively correlates with:

.

Number of acres maintained — 250 or less acres: 13.9 FTEs versus
more than 3,500 acres: 251.4 FTEs.

Number of parks maintained — Less than 10 parks: 12.7 FTEs ver-
sus 50 or more parks: 200.9 FTEs.

Operating expenditures — Less than $500,000: 4.0 FTEs versus
more than $10 million: 200.3 FTEs.

Population served by agency — Less than 500 people per
square mile: 15.8 FTEs versus more than 2,500 people per
square mile: 54.4 FTEs.

m Park and Recreation Agency Staffing: Full-Time Equivalents
(by Jurisdiction Population)

250
200
150
100
50
: = I
i Less than 20,000 to 50,000 to 100,000 to More than
All Agencies | 55 090 49,999 99,999 250,000 250,000
M Median 35.0 10.2 26.0 49.8 86.7 228.8
Lower Quartile 12.7 5.0 14.0 26.5 42.0 134.9
Upper Quartile 93.4 219 52.0 103.9 159.2 446.0

184
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One way to view agency staffing is to measure it relative to the population of the area that the agency serves. The typical park and
recreation agency has 7.3 FTEs on staff for each 10,000 residents living in the jurisdiction served by the agency. Agencies tend
to have fewer FTEs on staff when located in more populated areas. Agencies serving jurisdictions with less than 20,000 people have
10.5 FTEs for each 10,000 residents, with this measure falling to 4.3 FTEs for 10,000 residents in areas with more than 250,000 people.

Agencies also tend to have more FTEs per residents when they serve areas with greater population density. Agencies operating in areas
with less than 500 people per square mile have 3.6 FTEs per 10,000 people served versus 9.8 FTEs per 10,000 residents in areas with
more than 2,500 people per square mile.

There are many responsibilities covered by an W Park & Recreatlo.n '.:TI.ES per ]0’900 Residents
, : . (by Jurisdiction Population)
agency’s park and recreation professionals.

Park and recreation staff members have du- 120
ties that span many functional areas:

10.0

Maintenance (31 percent)

Operations (27 percent) 80

Programming (21 percent)

Administration (17 percent). 60
Just over a third of park and recreation agencies 40

(34 percent) have workers that are covered by
collective bargaining. Union members are more

likely to be part of an agency’s park and recreation 20

staff at agencies that:
0.0
Have larger staffs — 20 percent of agen- All Agencies | Lessthan | 20.000to | 50000to | 100000to | More than
cies with staffs of less than 10 FTEs ver- - 20,000 49.999 99.999 250,000 250,000
sus 47 percent of agencies with 100 or _ sl L e HE £ £t s
mor FTE g Lower Quartile 37 53 4.6 3.8 31 1.7
ore FIES. Upper Quartile 14.9 208 17.0 13.9 1.3 16

Serve larger populations — 21 percent

,?; agze(;m(c)lgg n Jlur'Sd'Ct'O';‘; with Ifssf W Responsibilities of Park and Recreation Workers
an 20, people Versus 55 percent o (Average Distribution of Agency FTEs)

agencies in jurisdictions with more than
250,000 people. 2%, 2%

Have more parks — 15 percent of agencies
with less than 10 parks versus 59 percent
of agencies with at least 50 parks.

Maintain more park land — 25 percent of B Administration

agencies that maintain 250 acres or less of
parkland versus 56 percent of agencies that
maintain more than 3,500 acres of parkland.

B Operations

M Maintenance
Programmers

B Capital Development

I Other

1 National Recreation and Park Association 1 85



BUDGET

How does the funding at your park and recreation agency compare with funding levels at other agencies? Does your agency have access
to the same level of funding as its peers? Per the U.S. Census Bureau, local and regional park agencies had operations expenditures of
$37.4 billion in 2014. This amount is split across the thousands of park and recreation agencies throughout the nation, with the typical
park agency having annual operating expenditures of $3,500,694.

But, the size of an agency’s operating expenditures varies dramatically by the size of the agency (e.g., in terms of park and non-park acres
managed and the population of the jurisdiction), the mission and responsibilities of the agency and so forth. One way to start the compar-
ison is to normalize operation expenditure data by the size of the agency.

=0

$25,000,000

Annual Operating Expenditures
(by Jurisdiction Population)

All Agencies

$20,000,000

$15,000,000

$10,000,000

$5,000,000 I
$0 J || . I

Less than
20,000

20,000to0
49,999

50,000 to
99,999

100,000 to
250,000

Over 250,000

=

$120.00
$100.00
$80.00
$60.00
$40.00

$20.00

$0.00

Operating Expenditures per Capita
(by Population Density per Square Mile)

Lill

All Agencies Less than 500 500 to 1,000 1,501 to 2,500 | More than 2,500
M Median $71.32 $34.46 $72.63 $82.02 $108.57
Lower Quartile $39.84 $14.38 $41.23 $50.53 $61.91
Upper Quartile $141.89 $82.11 $126.70 $140.70 $202.42

186

As shown in Figure 13, the typical park and
recreation agency has annual operating ex-
penses of $77.32 on a per capita basis. The
denser the population served by the agency,
the higher the per capita operating expenses,
with the typical agency serving a jurisdiction
with less than 500 people per square mile hav-
ing per capita operating expenses of $34.46
and one serving an area with more than 2,500
people per square mile with median operating
expenses rising to $108.57 per resident. At the
same time, per capita operations spending is
inversely related to the population of the area
served: agencies serving jurisdictions with
less than 20,000 people have median operating
spending of $91.27, which drops to $42.78 per
resident for agencies serving jurisdictions with
more than 250,000 people.
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Figure 14 shows that the median-level operating expenditures is $6,561 per acre of park and non-park sites managed by the agen-
cy. Non-park sites are public spaces (such as lawns at a city hall) not designated as parks but are budgeted for maintenance and/or
operation by the park and recreation agency. The typical operating expenditures rise with population density. For example, the typical
agency serving a jurisdiction with fewer than 500 people per square mile spends $3,657 per acre of park and non-park sites. The median
rises to S11,921 per acre at agencies serving a jurisdiction with a population density greater than 2,500 per square mile.

Park and recreation agencies serving larger populaces tend to have lower operations expenditures than agencies serving smaller and
medium-sized jurisdictions. The typical park and recreation agency serving a jurisdiction with less than 20,000 people spends a median
of $8,073 per acre of park and non-park sites. The median slips slightly to $7,141 per acre for agencies serving jurisdictions with between
50,000 and 99,999 people and then falls rapidly to $3,995 per acre managed at agencies serving jurisdictions greater than 250,000 people.

The typical park and recreation agency has $93,748 in 0 tina E dit A f
annual operating expenditures for each employee (as rebiehllufe) I EANMHRSS [ G

measured by full-time equivalents or FTEs). The denser the Park and Non-Park Sites

jurisdiction served by the agency, the higher the opera- (By Population Density per Square Mile)
tions expenditures for each FTE. Agencies serving jurisdic-
tions with less than 500 residents per square mile have
median operating expenditures of $85,169 for each FTE. The R1S000
median rises to $103,730 per FTE for agencies serving areas $11,000
with more than 2,500 residents per square mile. Similarly,
the measure rises from $86,667 for agencies with less than
10 parks to $101,580 for agencies with 50 or more parks. $7000

At the typical park and recreation agency, personnel 000
services represent 55 percent of the operations budget. $3000
This includes expenditures for all salaries, wages and ben- SIETE
efits for both full-time and non-full-time personnel, along

with contracted individuals. Another 37 percent of operat- SHo

$15,000

$9,000

i i f . . All Agencies Less 500 to 1,501 to More than
ing expenditures fund operations of the agency, including : than 500 1,000 2,500 2,500
operational support for force accounted employees where - = Mgd'art\‘l 53,95;3; Sssl,?:]7 23;267 ssg ’&7325 232?723]
i i ; ower Quartile , , i i ]
the capital fund repays the operating budget, all enterprise Upper Quartile | $15.709 o] ST T S

funds, interdepartmental transfers, and, in some cases,
the capital debt service. Another 6 percent of the opera-
tions spending include capital expenses not included in . .
the agency’s capital improvement plan (CIP). This includes Operat|0n§ Exper!dltures Per I.:TE

. . . . (by Population Density by Square Mile)
expenditures for capital equipment (e.g., computers, vehi-

cles, large-area mowers, tractors, boats, etc.), some period- $120,000
ic cyclical maintenance (carpets, conference chairs, push
mowers, etc.) and, perhaps, debt services paid from the $100,000
agency’s operating funds.

$80,000

$60,000

$40,000

$20,000

S0
: Less 500 to 1,501 to More than
All Agencies | 2500 1000 2,500 2500

B Median $93,748 $85,169 $88,853 $96,898 103,730
Lower Quartile| $69,264 $61,936 $67,378 $74,812 $76,354
Upper Quartile | $138,214 | $120,333 S$133,277 138,297 168,286
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AGENCY FUNDING

On average, park and recreation agencies derive three-fifths of their operating expenditures from general fund tax support,
although the percentage of funding from general fund tax support tends to be lower at agencies with larger operating budgets. The
next biggest source of revenue for most agencies is earned/generated revenues, responsible for an average of 26 percent of operating
expenditures. Many agencies depend on special dedicated taxes for part of their budget. Many park and recreation districts obtain the
majority of their funding from tax levies approved by citizens by referendum for specified park and recreation purposes.

The typical park and recreation agency generates $906,000 in non-tax revenues on an annual basis, although this can vary greatly
based on agency size, services and facilities offered by the agency and the mandate from leadership and policymakers. Agencies with
annual operating budgets under $500,000 typically derive $60,000 in non-tax revenues, while those with annual budgets greater than
S10 million generate a median of $6.117 million from non-tax revenue sources.

m Distribution of Operating Expenditures
(Average Distribution)

‘,2%

Il Personnel Services

[ Operating Expenses

I Capital Expense not in CIP
Other

m Sources of Operating Expenditures
(Average Distribution)

General Fund Tax Support

Earned/Generated Revenue

Dedicated Levies
Other Dedicated Taxes
B sponsorships

I crants

Other
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Figure 18 shows that the typical park and recreation agency generates $19.04 in revenue annually for each resident living in the
jurisdiction it serves. Agencies operating in less population-dense areas generate less revenue than those in areas with higher popu-
lation density. The typical agency, operating in a jurisdiction with less than 500 people per square mile, generates $6.96 in revenue on a
per capita basis per year compared to a median of $31.11 for agencies serving a jurisdiction with more than 2,500 people per square mile.

Medium-sized agencies generate more revenue on a per . .
capita basis than small and large park and recreation Park and Recreation Revenues per Capita
agencies. Agencies serving jurisdictions with between (by Population Density per Square Mile)
50,000 and 99,999 people generate a median of $25.58 in $35.00

revenue per resident each year versus agencies serving
jurisdictions with less than 20,000 people that generate
$23.75 in per capita revenue per resident and agencies
serving jurisdictions with more than 250,000 people that

$30.00

$25.00

generate $8.36 per capita. $2000

Another way to look at the revenues is in the form of S50

cost recovery as a percentage of operating expenditures. s

The typical agency recovers 29.1 percent of its

operating expenditures from non-tax revenues. The 0

amount of cost recovery differs greatly from agency to -

agency based on the agency’s portfolio of facilities and i Agencies | LSS 500 to 150160 | More than
programming, the demographics of the populace served, B Median $19.04 ;296 3}5 10 sé4 93 331 1l
agency mission and possible revenue mandates from Lower Quartile | $6.73 $1.80 s7.27 $10.80 $1.07
the agency’s governing jurisdictions. Upper Quartile | $51.51 $21.4 $4119 $61.29 $74.63

At the same time, agencies serving more population-

dense jurisdictions tend to have higher percentages of m c
cost recovery. Agencies serving an area with less than L as'a Percentage of Operating
Expenditures (Cost Recovery)

500 people per square mile have a median percentage . ; .
cost recovery of 22.7 percent. Cost recovery increases LA XTER D (TR [ SRS

to 33.6 percent of operating expenditures for agencies 3%
serving jurisdictions with more than 2,500 people per -
square mile.
25%
20%
15%
10%
5%
0%
; Less 500 to 1,501 to More than
All Agencies | yhan 500 1,000 2,500 2,500
B Median 29.1% 22.7% 27.6% 31.0% 33.6%
Lower Quartile |  14.0% 8.9% 14.0% 20.1% 16.2%
Upper Quartile | 49.6% 49.4% 43.0% 50.3% 52.9%
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Beyond day-to-day operations, park and recreation agencies have a median of $3.000 million in capital expenditures budgeted over
the next five years. Not at all surprising is that the larger the agency, the larger the size of the five-year capital budget. The typical park
and recreation agency serving a jurisdiction with less than 20,000 people has a median five-year capital budget of $649,500. This five-year
capital budget expands to $5.1 million at agencies serving jurisdictions with 50,000 to 99,999 people and to $25.440 million at agencies in
areas with more than 250,000 residents.

(oo

$30.000.000
$25,000,000
$20.000.000
$15,000,000
$10,000,000

$5,000,000

$0

5-Year Capital Budget Spending
(by Jurisdiction Population)

ol

20,000to0 50,000to 100,000 to Over 250,000
49,999 99,999 250,000

All Agencies Less than

20,000

e

Targets for Capital Expenditures
(Average Distribution)

M Renovation

M New Development

[ Acquisition
Other
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Also, the following are positively related to the size
of five-year capital budgets:

The number of parks maintained — Less than
10 parks: $1.132 million versus 50 or more
parks: $20.544 million.

Acreage of parks maintained — 250 or less
acres: S1 million versus more than 3,500
acres: $30 million.

Operating budgets — Annual operating bud-
gets less than $500,000: $197,098 versus
annual operating budgets greater than $10
million: $22.498 million.

Population density — Less than 500 people per
square mile: $1.633 million versus more than
2,500 people per square mile: $4.967 million.

So, where are park and recreation agencies desig-
nating these capital expenditures? On average, just
over half of the capital budget is designated for
renovation, while 30 percent is geared toward new
development. At larger park and recreation agencies,
new development is the focus of a greater percentage
of capital budgets. At agencies serving jurisdictions
with more than 250,000 residents, 35 percent of cap-
ital budgets are for new development, while 50 per-
cent are for renovating current properties.
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NEW THREATS. .  BUT NEW OPPORTUNITIES

While the 2017 NRPA Agency Performance Review focuses on current performance benchmarks, a look at present-day uncertainties and
future trends and prospects also should be part of park and recreation professionals’ decision-making. We asked William Beckner,
president of CEHP Inc., for his insights:

Throughout the history of parks and recreation, when times of uncertainty have gripped the country and its people, the impact on the
field has generally been positive: from the settlement houses and playground movement arising from the monetary crisis of the 1890s,
the recreation programs that maintained morale amongst recruits in WWI mobilization camps and the federal programs introduced
during the Great Depression, right up to the tax revolt of the late 70s and early 80s.

From 1980 to 2007, we experienced economic recessions, rapid changes in technology and communications, increased partisanship and
political divisiveness; yet, we survived and often thrived during most of those years. In the last decade, reduced budgets, job loss, more
invasive terrorism and similar events built an atmosphere of uncertainty that we face going into 2017.

Regardless of your political preferences, now is the time to develop strategies to meet the challenges or opportunities that may impact
your department and jurisdiction. Both federal and state actions are likely to impact your goals and strategies. Below are issues/trends
that may change how you plan and execute your capital projects, and the ways and means of your operations.

EMPLOYMENT

There are many potential factors that could affect your agency’s ability to hire qualified labor:
The American Society of Civil engineers (ASCE) reported in November that 200,000 entry labor jobs were unfilled.

Even with inflated unemployment levels in some areas, many jobs go unfilled as the available workers lack the needed skill set
and/or level of experience.

Potentially more stringent immigration policies and labor rules may further reduce the labor pool that your agency has tapped
previously to fill seasonal or entry-level permanent positions.

EMPLOYEE COSTS

Depending on potential legislative action at local, state and federal levels, employee costs could either increase or decrease. Factors to consider:

Potential Cost Reductions:
Going into 2017, regulations requiring overtime for employees making less than about $48,000 annually have been delayed. The
future of these regulations, if any, is uncertain.

Regulations requiring health benefits for employees working more than 90 days may change or go away.

Potential Cost Increases:
The most immediate cost pressure is the efforts across the United States to increase the minimum wage.

A tight supply of skilled labor could lead to bidding wars for the best job candidates, potentially increasing labor costs.

PRIVATIZED OPERATIONS

Because of increased employee costs, many agencies are seeking private individuals or companies to provide specified services instead
of hiring permanent employees. Many functions of the agency are candidates for privatization. Factors include:

The agency’s knowledge of the cost and specifications required for the potentially privatized service. Not being aware of what it
costs you to do the job and define its specific tasks can lead to unsatisfactory performance, unnecessarily high costs or both.

The market factors that lead you to seek privatized service providers may also increase the private sector costs. This cost places
additional cost pressures on your agency.

Consider reviewing internal barriers and constraints to operations, equipment and organization to determine if changes in these
areas can generate cost savings.
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P3 DEVELOPMENT

Congress is considering several bills designed to create jobs and improve the condition of various infrastructures. Public Private Part-
nerships (P3s) are the focus of these and similar bills. They include:

The White House has proposed a bill costing S$1.67 trillion to provide 50 percent matching funds with the remainder provided by
private and non-federal investors. The proposal includes 50 projects, mostly transportation-related, and assumes that investors
would have a revenue stream to recoup their investment.

There are other bills focused on Corps of Engineer (USCOE) projects related to dams, lakes, hydropower, flood control, water
transportation and ports.

Still others focus on infrastructure such as sewer, water, electrical grids and similar investments.

A new addition to the P3 menu is the social impact bonds (SIB), which provide funding for matching investor monies in social and
economic development projects. Examples include affordable housing and public facilities intended to increase economic devel-
opment. Some officials have suggested merging Community Development Block Grants (CBDG) grants into SIBs.

Your agency needs to be involved early in the planning stage to realize the funding opportunities these projects represent.

SPORTS PROGRAMS, HEALTH AND SPECIALIZATION

The cliché, “the only constant is change,” is particularly true for the youth and adult sports programs. Consider that:
Pay-for-play in schools and nonprofit leagues is increasing interest in club teams at both the recreational and elite levels.

A four-year research study of 1,500 athletes released last fall by the National High School Sports Association showed there was a
70 percent greater risk of injury for athletes who specialized in one sport throughout the year versus athletes who participated
in multiple sports.

The concerns about concussions, particularly related to the pre-teen susceptibility, have led to a national reduction in tackle
football of about 20 percent over the last two years. Only a few jurisdictions have discontinued tackle football entirely, but many
other jurisdictions are switching to flag football, 7-on-7 football, smaller fields and modified tackle programs.

Consider the inclusion of tough-mudder activities for youth and young adults that incorporate personal, physical “best” with a
cooperative spirit.

Individual sports and training competitions are on the rise. Consider organizing a track and field program by age groups for
your community.

TRANSFER OF FEDERAL LANDS

Although quite controversial, Congress is considering several bills to transfer ownership or control of federal lands to states, regional
and local governments. They, in turn, may be able to sell, lease or permit properties for private development, mining or other activities
that might reduce available recreation land in your area. If this happens, consider the following:

Transfers may include recreation areas currently managed by USCOE, USFS, BLM, Bureau of Outdoor Recreation (BOR) and related
land management agencies.

Land to be sold for development should be reviewed for park lands or open space needs.

Federal recreation areas may have private commercial support. It would be advantageous to meet early with those entities to
determine future strategies to save these open spaces.

Once again, 2017 looks to be more challenging than most recent years. It may also offer more opportunities. If your agency does not
currently have an NRPA Park Metrics profile, now may be the time to ensure you have the operating numbers you need to be a credible
player in your jurisdiction.
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CONCLUSION

As shown in the 2017 NRPA Agency Performance Review, park and recreation agencies are as diverse as the towns, cities and counties
they serve. Agencies not only differ in size and service offerings, but also in what their core mission is when serving their communities.
It is for that reason the data presented in this report are a valuable tool in the planning and operating of park and recreation agencies.

This report also reveals the wide breadth of service offerings that park and recreation agencies provide to their local community. Some
residents may think of their local agency when they hike on a trail, take their children to the playground or enjoy a picnic at the community
park. For others, their touchpoint with their local agency may be the out-of-school time offerings that care for the children of working
parents, a sports league that teaches teamwork and sportsmanship or a class that teaches more healthy lifestyles. It is the diversity of
offerings of local park and recreation agencies that demonstrates their vast impact on people of all stripes.

NRPA Research finds that Americans are passionate about their local park and recreation offerings. Per the 2016 NRPA Americans’ Engage-
ment with Parks Survey, an overwhelming majority of people agree that parks and recreation is an important service delivered by their local
government and support increased funding for their local agency. The success of bond ballot initiatives during the 2016 elections highlight
the fact that Americans are willing to pay more to ensure high-quality park and recreation offerings in their community.

We challenge all park and recreation professionals to enter their agency’s data in NRPA Park Metrics so they can gain a more detailed
analysis of their agency’s performance against its peers throughout the United States. Linking the insights contained in this report and
NRPA Park Metrics with other NRPA reports and resources will arm all park and recreation professionals with the tools needed to tell their
agency’s story and to make the case for further investments in the future.

ABOUT NRPA

The National Recreation and Park Association (NRPA) is a national not-for-profit organization dedicated to advancing park, recreation
and conservation efforts that enhance quality of life for all people. Through its network of more than 55,000 recreation and park profes-
sionals and advocates, NRPA encourages the promotion of healthy and active lifestyles, conservation initiatives and equitable access
to parks and public space.

NRPA brings strength to our message by partnering with like-minded organizations including those in the federal government, non-
profits and commercial enterprises. Funded through dues, grants, registrations and charitable contributions, NRPA produces research,
education and policy initiatives for our members that ultimately enrich the communities they serve.

NRPA places great importance on research to understand and improve various aspects of the park and recreation field. Research is vital to
ensure park and recreation professionals have the resources to make informed decisions. At NRPA, the development of current research via
empirical studies and literature reviews for our members and the public is a key priority.

THE VALUE OF PARKS AND RECREATION

Conservation - Public parks are critical to preserving natural resources and wildlife habitats, which offer significant social and eco-
nomic benefits. Local park and recreation agencies are leaders in protecting open space, connecting children to nature, and providing
programs that engage communities in conservation.

Health and Weliness - Park and recreation departments lead the nation in improving the health and wellness of communities. From
fitness programs, to well-maintained, accessible, walking paths and trails, to nutrition programs for underserved youth and adults, our
work is at the forefront of providing solutions to these challenges.

Social Equity - We believe universal access to public parks and recreation is fundamental to all, not just a privilege for a few. Every

day, our members work hard to ensure all people have access to quality parks and programs, and in turn, make our communities more
livable and desirable.
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NRPA PARK METRICS

NRPA Park Metrics is a suite of tools that help
evaluate your agency’s performance so you can more
effectively manage and plan operating resources and

capital facilities. You can use these tools to easily
build customized reports and compare your agency
to others to gain more funding support, improve
operations and better serve your community.

AGENCY PERFORMANCE SURVEY

Enter your agency’s data into NRPA's newly streamlined Agency Performance Survey
to gain access to dashboards and custom reports that compare your agency to that of
its peers. By entering your data, you ensure that your agency will be a part of NRPA's
annual Agency Performance Review.

CUSTOMIZED AGENCY
PERFORMANCE REPORTS

Create a custom report that will feature median values on budgets,
staffing and facilities and highlight the responsibilities and activities of agencies
that you identify as your peers.

INTERACTIVE TOOLS

Dig deeper into the data in the 2017 Agency Performance Review with interactive
figures presenting detailed crosstabs of the data for every table and chart.

www.nrpa.org/Metrics
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McKinleyville Community Services District

BOARD OF DIRECTORS
October 4, 2017 TYPE OF ITEM: INFORMATIONAL

ITEM: E.4 Review Instructions for the “Reflection on Core Values”
Worksheets to be Completed by Board of Directors in
Preparation for the Board Retreat on November 3, 2017

PRESENTED BY: Lesley Frisbee, Recreation Director

TYPE OF ACTION: None

Recommendation:

Staff recommends that the Board review the worksheets and instructions for the
“Reflection on Core Values” exercise that each Director on the Board needs to
complete prior to the Board Retreat to be held on November 3, 2017

Discussion:

In order to effectively and efficiently facilitate a process by which the Board of
Directors and General Manager can identify and agree upon a set of shared
values, beliefs and desired behaviors that serve the mission and vision of the
District, an initial reflection on personal core values by each Director and the
General Manager needs to be completed.

Attachment 1 includes two worksheets for the process of reflecting on personal
core values. The first step in the reflection process is “A Life Values Exercise.”
This worksheet is a tool to connect you to the underlying influences of your
deeply ingrained beliefs and values. This worksheet will be returned to you the
day of the retreat for use during the retreat activities.

The second step in the reflection process is the “Core Values Selection”
worksheet. The worksheets must be completed and returned to the
Recreation Director by Friday, October 20, 2017. The data collected from the
core values selection exercise will be crucial to the collective work in identifying a
set of shared values at the retreat. Attachment 2 is an example of what a
completed Core Values Selection worksheet should look like, excepting that each
person’s selected values will vary.

Alternatives:
Take Action

Fiscal Analysis:

Not applicable
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Environmental Requirements:

Not applicable

Exhibits/Attachments:

e Attachment 1 — Reflection on Core Values Worksheets
e Attachment 2 — Example of Completed Core Values Selection Worksheet
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Item E.4 Attachment 1

Who and what in your life have contributed to your current values and virtues? The following
Exercises will help you focus on this.

I. A Life Values Exercise
¢ |dentify three to five people who have had the deepest impact on your life (at least one
outside your family). What specific advice, philosophy, or value has stayed with you?

Name Value/Advice/Philosophy

o List three to five peak experiences that have profoundly shaped or influenced your life and
the kind of person you have become. What specific impact did the experience have on who
you are now?

Experience Value/Impact

*Note: this information does not have to be shared with the group. It is merely a tool to help get you
connected to the underlying influences of your deeply ingrained beliefs and values; the “Why” of you.
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[I. CORE VALUES SELECTION
The purpose of this preparation exercise is to help you reach a better understanding of your own
most significant core values.

What values do | truly and passionately hold?

Values are deeply held views of what we find worthwhile. They come from many sources: parents,
religion, schools, peers, people we admire, and culture. Many go back to childhood. There are
others we learn as adults. As with all mental models, there’s a distinction between our “espoused”
values, which we profess to believe in, and our “values in action” which actually guide our behaviors.
These latter values are coded into our brains at such a fundamental level that we can’t easily see
them. We rarely bring them to the surface or question them. That's why they can create dissonance
for us.

° From the list of personal values, select and underline the ten that are most important

to you - as guides for how to behave, or as components of a valued way of life. Feel free
to add any values of your own to this list.

with a heart. Q)

List of Values: Feel free to add to the list if your preferred values are not already listed.

Now that you have identified ten, select five of those ten values. Circle them.
Select four of those five and mark with an X

Now select only three of those four and mark them with a box 0O.

Now select two of those three and mark them with two with a Star * .

Finally, select the ONE value out of those two that you care MOST about. Mark it

Accountability Achievement Adaptability Balance Being liked

Being the best Caring Caution Clarity Commitment

Qommunlty Compassion Consensus Contllnuous Control

involvement learning

Cooperation Courage Creativity Dialogue Diversity

Efficiency Empowerment Enthusiasm Environmental Equality
awareness

Ethics Excellence Experience Fairness Family

Financial stability @ Forgiveness Friendship Future . Generosity
generations

Goals focus Health Honesty Human rights Humility

Humor/fun Image Independence Initiative Innovation

; Information . . .
Integrity Interdependence sharing Listening Logic
Making a : . Open
Loyalty difference Mentoring Mission focus communication
Openness Optimism Organizational Partnerships Passion
growth

Patience Performance Perseverance PeTSO”a' Philanthropy
fulfillment

Power Pride Quality Reliability Respect

Responsibility Results focus Reward Risk-averse Risk-taking

Shared values Shared vision Spirit Success

Support Trust Transparency Vision Wealth

Wisdom
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EXAMPLE Item E.4 Attachment 2

Il. CORE VALUES SELECTION
The purpose of this preparation exercise is to help you reach a better understanding of your own
most significant core values.

What values do | truly and passionately hold?

Values are deeply held views of what we find worthwhile. They come from many sources: parents,
religion, schools, peers, people we admire, and culture. Many go back to childhood. There are
others we learn as adults. As with all mental models, there’s a distinction between our “espoused”
values, which we profess to believe in, and our “values in action” which actually guide our behaviors.
These latter values are coded into our brains at such a fundamental level that we can't easily see
them. We rarely bring them to the surface or question them. That's why they can create dissonance
for us.

o Step 1. From the list of personal values, select and underline the ten that are most important

to you - as guides for how to behave, or as components of a valued way of life. Feel free
to add any values of your own to this list.
e Step 2. Now that you have identified ten, select five of those ten values. Circle them.

e Step 3. Select four of those five and mark with an X
e Step 4. Now select only three of those four and mark them with a box 0.

o Step 5. Now select two of those three and mark them with two with a Star *.
e Step 6. Finally, select the ONE value out of those two that you care MOST about. Mark it

with a heart.

List of Values: Feel free to add to the list if your preferred values are not already listed.

O

..
ccountabilit Achievement Adaptability Balance Being liked
Being the best Caring . Caution Clarity Commitment
Community @ j% Continuous
involvement Compassion Consensus i Control
Sooperation . (Courage WIJ | Creativity Dialogue Diversity
Efficiency Empowerment Enthusiasm Environmental Equality
awareness
Ethics Excellence Experience Fairness Family
Financial stability | Forgiveness Friendship Future ; Generosity
generations e e
Goals focus Health Honesty Human rights Humility
Humor/fun Image Independence Initiative Innovation
@] Information : : 5
Integfity ,k Interdependence sharing Listening Logic
Making a . . Open
Loyalty difference Mentoring Mission focus communication
. Organizational . .
Openness Optimism growth Partnerships Passion
Patience Performance Perseverance Pl Philanthropy
fulfillment
Power Pride Quality Reliability Respect
Responsibility Results focus Reward Risk-averse Risk-taking
Shared values Shared vision Spirit Success
Support Trust _ Transparency Vision Wealth
Wisdom Cout ECTEDNESS )
i e et
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McKinleyville Community Services District
BOARD OF DIRECTORS

October 4, 2017 TYPE OF ITEM: INFORMATIONAL

ITEM: E.5 Review and Discuss Annual Board Self-Evaluation
Policy, Procedure and Evaluation Form

PRESENTED BY: Greg Orsini, General Manager

TYPE OF ACTION: None - Information Only

Recommendation:

Staff recommends that the Board review the information provided, take public
comment, discuss, and make any desired modifications to the Board Self-
evaluation policy, procedure and evaluation form. No action will be taken tonight,
however the item will return to the Board via Resolution to make requested
modifications.

Discussion:

In 2015, the Board of Directors requested staff add a Board Self-Evaluation
process to the MCSD Strategic Plan. Staff researched many options and
examples of special district self-evaluation policies related to this topic. After
review, staff developed a policy, procedure and evaluation form using
components from several different district policies and templates.

On December 9, 2015, this agenda topic was reviewed and discussed. After the
meeting staff made the requested changes and modifications to language in the
policy and procedure as well as requested additions to the evaluation form.

On March 2, 2016, the Directors approved the modification to the Board of
Director’s Policy Manual by adding Part 11, Annual Board Self Evaluation by
Resolution 2016-04. The new policy provides the Directors with a tool to assess
its own performance as a Board in order to help identify strengths and areas in
which it may improve function.

On September 2, 2017, the Directors requested that the Board Self-Evaluation
return as an item for discussion to potentially make modifications. Resolution
2016-04, Attachment 1, is attached for reference, along with Exhibits A and B.

Alternatives:
Take Action

Fiscal Analysis:

Not appli<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>