Cherry Creek Basin Water Quality Authority
8390 East Crescent Parkway, Suite 500
Greenwood Village, Colorado 80111

(P) 303.779.4525

REGULAR BOARD MEETING AGENDA

Date: March 15, 2018 (Thursday)
Time: 9:00 a.m.
Place: CliftonLarsonAllen LLP

8390 East Crescent Parkway, Suite 500
Greenwood Village, CO 80111

Call to Order and Pledge of Allegiance

Administrative Matters
A. Review and Approve Minutes of February 15, 2017 (enclosed)
B. Review and Accept Current Cash Position Statement as of 3/7/18 (enclosed)
C. Review and Accept Current Claims (enclosed)
D. Other

Public Comment / Visiting Guests
A. Other

Discussion & Action Items
A. Discuss and Consider Approval of the CCBWQA's 2017 Annual Report
(enclosed, Fendel)

B. Discuss and Consider Approval CCBWQA’s Memo to the Water Quality
Control Commission Regarding the Control Regulation #72 Triennial
Informational Hearing (Flynn, enclosed)

Discuss Next Steps in Artificial Circulation Options and Modeling (Boyer)
Discuss and Consider 2018 Contract for Hydros Consulting (enclosed, Reid)
Discuss and Consider Recommendation from the Sampling & Analysis RFP
Committee for Awarding the 2018 Contract (to be handed-out, Reid)

F. Other

moo

Reports
A. TAC (Goncalves)
B. Capital Projects (Swanson)
1. 2018 Capital Projects and Maintenance Status Report (enclosed)
2. Land Use Referral Summary (enclosed)
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Reports, continued
3. WEREF Stream Restoration as a BMP Crediting Guidance Report
(enclosed)
4. Other
C. Water Quality Update
D. Regulatory & Watershed (Fendel)
E. Administration & Finance (Reid)

VI. Legal
A. Update on the Bow Tie Water Rights & Wells
B. Other

VIl.  Board Member and Other Items
A. Discussion of Potential Orthophosphate Regulations (Poticha)
B. Other

VIII.  Adjournment

Enclosed Informational Items:
e 3/1/18 TAC Agenda
e Hydros Response to CCBWQA Questions

Hearings Timeline — Regulations 38 (Water Quality Standards) & 72 (Control Regulation)

2018 2019 2020 2021

Issues Scoping Issues Formulation Rulemaking
Reg 38 | Hearing Hearing Hearing

October 2018 November 2019 June 2020

Triennial Review Triennial Review

Informational Informational
Reg 72 : .

Hearing Hearing

May 2018 May 2021

Next Board Meeting: Thursday, April 19, 2018 at 9:00 a.m.
CliftonLarsonAllen LLP, 8390 E. Crescent Parkway, Suite 500
Greenwood Village, CO 80111
“Before Hours” Office Number 303-265-7914




MINUTES OF A REGULAR MEETING
OF THE BOARD OF DIRECTORS OF THE
CHERRY CREEK BASIN WATER QUALITY AUTHORITY
February 15, 2018 9:00 a.m.
8390 E. Crescent Pkwy., Suite 500, Greenwood Village, CO 80111

Members Present

Stephanie Piko, Chairman; City of Centennial
John McCarty; Governor’s Appointee
Ron Weidmann; Governor’s Appointee
John Woodling; Governor’s Appointee
Myrna Poticha; Governor’s Appointee
Alan Vajda; Governor’s Appointee
Christopher Lewis; Governor’s Appointee
Nancy Sharpe; Arapahoe County

Susan Squyer; City of Lone Tree

Roger Kilgore: Governor’s Appointee
Francois Bergan; City of Aurora

George Teal; Town of Castle Rock

Judith Hilton; Greenwood Village

Others Present

Mike Sutherland; City of Centennial, Alternate
Bahman Hatami; Colorado Parks & Wildlife, TAC
Jim Dederick; Douglas County, TAC

Jacob James; Town of Parker, TAC

David Van Dellen; Town of Castle Rock, TAC
Chris Rolison; Pinyon Environmental

Joe Hogan; Solitude Lake Management

Rick Goncalves; TAC Chairman

Julie Vlier; Red Mountain Engineering

Tim Flynn; Collins Cockrell & Cole

Katie Fendel; Leonard Rice Engineers (LRE)

Jim Swanson; JRS Engineering Consultants
Chuck Reid and Pat Shannon; CliftonLarsonAllen LLP (CLA)

Call to Order
Chairman Piko called the meeting to order at 9:04 a.m. and led the Pledge of Allegiance.

Oath of Office for New Directors
Chairman Piko administered the Oath of Office to Judith Hilton of Greenwood Village, Michael
Sutherland of the City of Centennial and Francois Bergan of the City of Aurora.

Administrative Matters
A. Review & Approve Minutes from January 18, 2018

After discussion, Director Weidmann moved and Director McCarty seconded a motion approving
the January 18, 2018 minutes as amended. The motion passed unanimously.



B. Review and Accept December 31, 2017 Draft Financial Statements

Mr. Reid presented and answered questions about the December 31, 2017 Draft Financial
Statements. After discussion, Director Sharpe moved and Director Weidmann seconded a
motion accepting the December 31, 2017 Draft Financial Statements with amendments made to
certain line item names and categories. The motion passed unanimously.

C. Review and Approve Current Claims

Mr. Reid reviewed the current claims. After discussion, Director Weidmann moved and Director
Sharpe seconded a motion approving the current claims. The motion passed unanimously.

D. Other - none

Public Comment & Visiting Guests

A Water Year 2017 — Annual Monitoring Report
Ms. Vlier presented the Annual Monitoring Report for Water Year 2017. The Board requested
some edits, which primarily related to keeping the Monitoring Report focused on facts and

data (with no interpretation), as well as providing context for algal speciation and values. The
Board’s comments will be incorporated into the final report. The Report is available request.

B. Other — None.

Discussion & Action Items

A. Discuss and Consider Approval of Reservoir Model Runs and Destratification System
Study

Mr. Goncalves reported that the TAC recommends that the Board:

1. Authorize Hydros to update the reservoir model through the 2017 water year;
2. Develop a Bubble Plume Model concurrently with a Destratification System Study; and
3. Single source the Destratification System Study to an engineer or engineering firm.

The Board discussed the recommendations of the TAC and after discussion, Director McCarty
moved and Director Weidmann seconded a motion approving an update to the Reservoir Model
for a total price not to exceed $67,300 and providing Mr. Reid with authority to execute the
agreement, subject to a clarification of the work product and an updated rate schedule. The
motion passed.

The Board discussed whether the Bubble Plume model and its relationship to the
Destratification System Study. After discussion, Director Weidmann moved and Director Teal
seconded a motion approving the development of a Bubble Plume Model for a price not to
exceed $46,000. The motion failed, with four (4) aye votes and seven (7) nay votes.



Director Woodling moved and Director Teal seconded a motion to defer discussion of the
Bubble Plum Model and Destratification System Study until the next Board Meeting. The
motion passed.

B. Update on Control Regulation 72 Triennial Hearing
Mr. Reid reported that staff is developing a memorandum to state that the Authority does not
recommend any changes to the control regulation. Mr. Reid noted that hearing will be held on
May 7™ at 10:00 a.m.
C. Other — None.

Reports

TAC — No Update

Capital Projects
1. 2017 Capital Projects and Maintenance Status Report

Mr. Swanson noted that the Cherry Creek Reach 2 stream restoration project and the Piney
Creek Reach 6 project are moving forward and are on schedule.

2. Land Use Referral Summaries

Mr. Swanson reported that the Authority received 27 referral requests in January and had
received 9 to date in February.

3. Other — None.
Water Quality Update

Mr. Reid noted that the water quality update is included in the meeting packet.
Regulatory & Watershed — No Update
Administrative and Finance
Mr. Reid reported that the CCAMP data has still not been released to the Authority. RESPEC is
moving forward with the watershed model and anticipating that they will not receive the CCAMP
data.
Mr. Reid reported that Ms. Vlier has completed the work product in her contract with the Authority,
and requested that the Board approve a contract extension not to exceed $15,000 that will allow
Ms. Vlier to assist in the selection of a new sampling contractor and help prepare for the Control

Regulation #72 Triennial Hearing.

After discussion, Director Woodman moved and Director Kilgore seconded a motion approving the
extension of Ms. Vlier’s contract for a total price not to exceed $15,000. The motion passed.



Legal — No Update

Board Member and Other Items

1. Other

Chairman Piko announced that she will not be at the March meeting, due to a National League of Cities
Conference in Washington D.C.

Adjournment
There being no further business, Chairman Piko adjourned the meeting at 11:23 a.m.

Respectfully submitted,

Secretary for the Meeting



CHERRY CREEK BASIN WATER QUALITY AUTHORITY
Schedule of Cash Position
December 31, 2017
Updated as of March 7, 2018

1st Bank - Checking Account

Balance as of 12/31/17

Subsequent activities:
01/17/18 - Transfer from ColoTrust to cover checks
01/18/17 - VVouchers payable
01/31/18 - Interest income
02/14/18 - Transfer from ColoTrust to cover checks
02/14/17 - VVouchers payable
02/28/18 - Interest income
Anticipated transfer from ColoTrust to cover checks
Anticipated vouchers payable

Anticipated balance

ColoTrust General - (8001)
Balance as of 12/31/17
Subsequent activities:
01/10/18 - Arapahoe/Douglas County Treasurer
01/17/18 - Transfer to Checking to cover checks
01/26/18 - Reimbursment from GEI Consltants
01/31/18 - Interest Income
January - Recreation fees, Building permits, WW surcharge
01/31/18 - Allocation of 60% of revenue to Pollution Abatement
02/10/18 - Arapahoe/Douglas County Treasurer
02/14/18 - Transfer to Checking to cover checks
02/28/18 - Interest Income
February - Recreation fees, Building permits, WW surcharge
02/28/18 - Allocation of 60% of revenue to Pollution Abatement
03/10/18 - Arapahoe/Douglas County Treasurer
Anticipated transfer to checking to cover checks
Anticipated allocation of 60% of revenue to Pollution Abatement

Anticipated balance

ColoTrust Pollution Abatement - (8002)
Balance as of 12/31/17
Subsequent activities:

01/31/18 - Interest income

02/28/18 - Interest income

Anticipated balance

CSAFE - Savings Account

Balance as of 12/31/17

Subsequent activities:
01/31/17 - Interest income
02/28/17 - Interest income

Anticipated balance

Total funds available as of date above

Current yield (as of 02/28/2018)
1st Bank - 0.010%
ColoTrust Plus - 1.62%
CSAFE - 1.51%

Pollution
General Abatement Enterprise
Fund Fund Fund Total
$ 2442733 $ - $ 2,594.41 $  27,021.74
115,951.33 55,123.72 375.00 171,450.05
(115,951.33) (55,123.72) (375.00) (171,450.05)
0.71 - - 071
80,782.43 14,944.03 322.25 96,048.71
(80,782.43) (14,944.03) (322.25) (96,048.71)
0.46 - - 0.46
49,541.51 16,546.17 - 66,087.68
(49,541.51) (16,546.17) - (66,087.68)
24,428.50 - 2,594.41 27,022.91
381,425.97 606,588.59 763,148.79 1,751,163.35
12,304.29 - - 12,304.29
(115,951.33) (55,123.72) (375.00) (171,450.05)
- 1,059.24 - 1,059.24
2,204.44 - - 2,204.44
- - 104,302.49 104,302.49
(8,705.24) 71,286.73 (62,581.49) -
95,837.53 - - 95,837.53
(80,782.43) (14,944.03) (322.25) (96,048.71)
2,127.18 - - 2,127.18
- - 9,276.76 9,276.76
(58,778.83) 64,344.89 (5,566.06) -
636,312.42 - - 636,312.42
(49,541.51) (16,546.17) - (66,087.68)
(381,787.45) 381,787.45 - -
434,665.04 1,038,452.98 807,883.24 2,281,001.26
- 50,761.03 - 50,761.03
- 65.04 - 65.04
- 62.86 - 62.86
- 50,888.93 - 50,888.93
859,161.30 7,366.28 311,005.78 1,177,533.36
- 850.08 566.72 1,416.80
- 821.23 547.49 1,368.72
859,161.30 9,037.59 312,119.99 1,180,318.88

$ 1,318,254.84

$ 1,098,379.50

$ 1,122,597.64

$ 3,539,231.98







CCBWOA YTD Consultant Expenditures - 2018

Current Months Only {with old & future months "hidden”)

Contract Budget/Contract January February Total %
Audit $14,000

Wagner Burke Barnes 56,500 SO 0%

CLA $7,500 50 0%
Cherry Creek Stewardship $25,000 50 0%
CLA Accounting $34,000 $3,800 $3,800 11%
CLA Management $123,000 $10,300 510,300 8%

Special Services 5705 5705

Direct Expenses 54 54

Total 511,009 $11,009
Write-off, if any 5858 5858
50

Collins, Cockrel, Cole 555,000 54,097 54,097 7%
Davis Graham & Stubbs $523 5523 1%
Hydros 50
Swanson $161,060 512,338 510,868 523,206 14%
LRE $231,500 $23,840 523,840 10%
RESPEC. .~ = = 8151630 | e %0 |
Previous Year. it T$63,383 b

RG & Associates 510,000 S0 0%
Ruzzo 510,000 $1,275 51,275 13%
Red Mountain Engineering $30,000 58,979 $8,77é 517,751

Total: standard contracts $693,560 $76,453 520,915 597,368 14%




Cherry Creek Basin Water Quality Authority

10
Cash Requirement Report - Detailed
All Dates
Gross Discount Net Cash
GL Account  Description Open Amount Available Open Amount Required
CLA CliftonLarsonAllen LLP
Reference: 1713950 Date: 01/31/18 Discount exp date:
GL AP account: 102500 Due date: 01/31/18 Payment term:
107000  Accounting - CliftonLarsonAllen LLP 3,799.68
Totals 3,799.68 0.00 3,799.68 3,799.68
Reference: 1719253 Date: 01/31/18 Discount exp date:
GL AP account: 102500 Due date: 01/31/18 Payment term:
107440  Management/administration - 6,605.51
CliftonLarsonAllen LLP
Totals 6,605.51 0.00 6,605.51 6,605.51
Reference: 1719253 Date: 01/31/18 Discount exp date:
GL AP account: 112500 Due date: 01/31/18 Payment term:
117440  Management/administration - 4,403.67
CliftonLarsonAllen LLP
Totals 4,403.67 0.00 4,403.67 4,403.67
Totals for CliftonLarsonAllen LLP 14,808.86 0.00 14,808.86 14,808.86
COLL Collins, Cockrel & Cole, PC
Reference: 167M/January2018 Date: 01/31/18 Discount exp date:
GL AP account: 102500 Due date: 01/31/18 Payment term:
107460  Legal services - Collins, Cockrel & Cole, PC 4,097.00
Totals 4,097.00 0.00 4,097.00 4,097.00
Totals for Collins, Cockrel & Cole, PC 4,097.00 0.00 4,097.00 4,097.00
DAVISGRAHAM Davis Graham & Stubbs LLP
Reference: 754042 Date: 02/28/18 Discount exp date:
GL AP account: 102500 Due date: 02/28/18 Payment term:
107050  Triennial review hearing - Davis Graham & 522.50
Stubbs LLP
Totals 522.50 0.00 522.50 522.50
Totals for Davis Graham & Stubbs LLP 522.50 0.00 522.50 522.50
JRS JRS Engineering Consultants
Reference: 2018-2 Date: 02/28/18 Discount exp date:
GL AP account: 112500 Due date: 02/28/18 Payment term:
117440  Management/administration - JRS 10,867.50
Engineering Consultants
Totals 10,867.50 0.00 10,867.50 10,867.50
Totals for JRS Engineering Consultants 10,867.50 0.00 10,867.50 10,867.50
LEONARDRICE Leonard Rice Engineers, Inc.
Reference: 11743 Date: 01/31/18 Discount exp date:
GL AP account: 102500 Due date: 01/31/18 Payment term:
107450  General watershed management - Leonard 13,404.50
Rice Engineers, Inc.
107451  Annual report - Leonard Rice Engineers, Inc. 5,564.75
107453  Data management - Leonard Rice Engineers, 4,871.00
Inc.
Totals 23,840.25 0.00 23,840.25 23,840.25

Printed by 01140465 on 03/08/18 at 2:42 PM

Page 1
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11
Cash Requirement Report - Detailed
All Dates
Gross Discount Net Cash
GL Account  Description Open Amount Available Open Amount Required
Totals for Leonard Rice Engineers, Inc. 23,840.25 0.00 23,840.25 23,840.25
REDMOUNTAIN  Red Mountain Engineering, LLC
Reference: 150 Date: 02/28/18 Discount exp date:
GL AP account: 102500 Due date: 02/28/18 Payment term:
107500  General technical support - Red Mountain 8,772.40
Engineering, LLC
Totals 8,772.40 0.00 8,772.40 8,772.40
Totals for Red Mountain Engineering, LLC 8,772.40 0.00 8,772.40 8,772.40
RGASSOC RG and Associates LLC
Reference: 1013579 Date: 02/28/18 Discount exp date:
GL AP account: 102500 Due date: 02/28/18 Payment term:
107445  TAC coordination - RG and Associates LLC 666.67
Totals 666.67 0.00 666.67 666.67
Totals for RG and Associates LLC 666.67 0.00 666.67 666.67
SDA Special District Association
Reference: 2018022342762383 Date: 02/23/18 Discount exp date:
GL AP account: 102500 Due date: 02/23/18 Payment term:
107350 Dues and licenses - Special District 1,237.50
Association
Totals 1,237.50 0.00 1,237.50 1,237.50
Totals for Special District Association 1,237.50 0.00 1,237.50 1,237.50
RUZZOWILLIA WIlliam P. Ruzzo, P.E., LLC
Reference: 08-231-115 Date: 02/28/18 Discount exp date:
GL AP account: 112500 Due date: 02/28/18 Payment term:
117440  Management/administration - Wlliam P. 1,275.00
Ruzzo, P.E., LLC
Totals 1,275.00 0.00 1,275.00 1,275.00
Totals for Wlliam P. Ruzzo, P.E., LLC 1,275.00 0.00 1,275.00 1,275.00
Company Totals 66,087.68 0.00 66,087.68 66,087.68

Printed by 01140465 on 03/08/18 at 2:42 PM

Page 2




SUMMARY - ARAPAHOE & DOUGLAS COUNTIES

CHERRY CREEK BASIN WATER QUALITY AUTHORITY
Property Tax Schedule

2

018

Current Year Prior Year
Delinquent Tax,|  Specific Total % of Levied Total % of Levied
Property Rebates and Ownership Treasurer's Amount Taxes Received Amount Taxes Received
Taxes Abatements Taxes Interest Fees Received Monthly  Y-T-D Received Monthly Y-T-D
January $ 8109251 $ 1,028.49 $ 1487491 $ 7468 $ (1,233.06) $ 95,837.53 4.25% 4.25%) $ 44,714.07 167% 1.67%
February 634,897.10 (3,020.62) 13,918.82 (4.78) (9,478.10) 636,312.42 32.68%  36.93% 599,985.51  33.44% 35.11%
March - - - - - - 0.00%  36.93% 161,500.59 8.28% 43.38%
April - - - - - - 0.00%  36.93% 300,384.11 16.81% 60.19%
May - - - - - - 0.00%  36.93% 220,173.06  11.74% 71.93%
June - - - - - - 0.00%  36.93% 455,117.56 25.12% 97.05%
July - - - - - - 0.00%  36.93% 37,734.57 1.33% 98.39%
August - - - - - - 0.00%  36.93% 25,177.39 0.45% 98.84%
September - - - - - - 0.00%  36.93% 17,478.45 0.15% 98.98%
October - - - - - - 0.00%  36.93% 20,859.54 0.20% 99.18%
November - - - - - - 0.00%  36.93% 25,666.28 0.50% 99.68%
December - - - - - - 0.00%  36.93% 12,304.29  -0.02% 99.66%
TOTAL $ 715989.61 $  (1,992.13) $ 28,793.73 $ 69.90 $ (10,711.16) $ 732,149.95 36.93%  36.93%] $1,921,095.42 99.66% 99.66%
Property Taxes | % Collected to
Taxes Levied | % of Levied Collected Amount Levied
Property Tax
General Fund - Arapahoe $ 846,082 43.76% $ 282,733.16 33.42%
General Fund - Douglas 1,087,214 56.24% 431,264.32 39.67%
$ 1,933,296 100.00% $ 713,997.48 36.93%
Specific Ownership Tax
General Fund $ 193,330 100.00% $ 28,793.73 14.89%
$ 193,330 100.00% $ 28,793.73 14.89%
Treasurer's Fees
General Fund $ 28,999 100.00% $ 10,711.16 36.94%
$ 28,999 100.00% $ 10,711.16 36.94%

12



Arapahoe County

January
February
March
April

May

June

July
August
September
October
November
December

Douglas County

January
February
March
April

May

June

July
August
September
October
November
December

CHERRY CREEK BASIN WATER QUALITY AUTHORITY

Property Tax Schedule
2018

Current Year

Prior Year

Delinquent Tax,|  Specific Total % of Levied Total % of Levied
Property Rebates and Ownership Treasurer's Amount Taxes Received Amount Taxes Received
Taxes Abatements Taxes Interest Fees Received Monthly  Y-T-D Received Monthly Y-T-D
$ 3591545 $ 1,301.06 $ 537769 $ 7970 % (559.44) $ 42,114.46 4.40% 4.40%| $ 14,609.41 1.18% 1.18%
245,519.31 (2.66) 5,215.47 (3.86) (3,682.69) 247,045.57 29.02%  33.42% 226,593.19  29.26% 30.44%
- - - - - - 0.00%  33.42% 100,118.03  12.45% 42.89%
- - - - - - 0.00%  33.42% 123,257.25 15.68% 58.57%
- - - - - - 0.00%  33.42% 104,652.47 13.06% 71.63%
- - - - - - 0.00%  33.42% 202,280.07 25.89% 97.52%
- - - - - - 0.00%  33.42% 11,522.01 0.81% 98.33%
- - - - - - 0.00%  33.42% 9,640.93 0.42% 98.75%
- - - - - - 0.00%  33.42% 6,702.88 0.21% 98.96%
- - - - - - 0.00%  33.42% 8,458.32 0.25% 99.21%
- - - - - - 0.00%  33.42% 8,643.93 0.30% 99.51%
- - - - - - 0.00%  33.42% 5,434.10 0.03% 99.53%
$ 281,434.76 $ 1,298.40 $ 10,593.16 $ 75.84 $ (4,242.13) $ 289,160.03 33.42%  33.42%] $ 821,912.59 99.53% 99.53%
Current Year Prior Year
Delinquent Tax,|  Specific Total % of Levied Total % of Levied
Property Rebates and Ownership Treasurer's Amount Taxes Received Amount Taxes Received
Taxes Abatements Taxes Interest Fees Received Monthly  Y-T-D Received Monthly Y-T-D
$ 4517706 $ (27257) $ 949722 $ (5.02) $ (673.62) $ 53,723.07 4.13% 4.13%] $ 30,104.66 2.04%  2.04%
389,377.79 (3,017.96) 8,703.35 (0.92) (5,795.41) 389,266.85 35.54%  39.67% 373,392.32  36.64% 38.68%
- - - - - - 0.00%  39.67% 61,382.56 5.08% 43.76%
- - - - - - 0.00%  39.67% 177,126.86 17.67% 61.43%
- - - - - - 0.00%  39.67% 115,520.59 10.73% 72.16%
- - - - - - 0.00%  39.67% 252,837.49  2454% 96.70%
- - - - - - 0.00%  39.67% 26,212.56 1.73% 98.43%
- - - - - - 0.00%  39.67% 15,536.46 0.47% 98.91%
- - - - - - 0.00%  39.67% 10,775.57 0.10% 99.00%
- - - - - - 0.00%  39.67% 12,401.22 0.16% 99.16%
- - - - - - 0.00%  39.67% 17,022.35 0.65% 99.81%
- - - - - - 0.00%  39.67% 6,870.19  -0.05% 99.76%
$ 43455485 $  (3,290.53) $ 18,200.57 $ (5.94) $ (6,469.03) $ 442,989.92 39.67%  39.67%] $1,099,182.83  99.76% 99.76%
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Cherry Creek Basin Water Quality Authority
8390 East Crescent Parkway, Suite 500
Greenwood Village, Colorado 80111
303.779.4525

cherrycreekbasin.org

Nancy Sharpe
Arapahoe County

Lora Thomas
Douglas County

Francoise Bergan
City of Aurora

George Teal
Town of Castle Rock

Stephanie Piko
City of Centennial

Judy Hilton
Greenwood Village

Susan Squyer
City of Lone Tree

Joshua Rivero
Town of Parker

Pieter Van Ry
Special Districts

Ron Weidmann
Governor’s Appointee

Myrna Poticha
Governor’s Appointee

Roger Kilgore
Governor’s Appointee

John A. McCarty
Governor’s Appointee

Alan Milan Vajda
Governor’s Appointee

Christopher Lewis
Governor’s Appointee

John Woodling
Governor’s Appointee

TO: Colorado Water Quality Control Commission

FROM: Cherry Creek Basin Water Quality Authority

SUBJECT:  Triennial Review Informational Hearing for Regulation #72 — Cherry
Creek Reservoir Control Regulation — Recommendations of CCBWQA

DATE: March 15, 2018

The Cherry Creek Basin Water Quality Authority (Authority) is hereby submitting its
recommendations for the May 7, 2018 Triennial Review Informational Hearing for
Regulation #72 (5 CCR 1002-72), the “Cherry Creek Reservoir Control Regulation”,
for consideration by the Water Quality Control Commission. As discussed further
below, the Authority recommends that in this review cycle Regulation 72 be
continued without change in its current form.

The Authority operates pursuant to the provisions of Title 25, Article 8.5, Colorado
Revised Statutes and is charged with the responsibility for preserving, protecting, and
enhancing the water quality in Cherry Creek and Cherry Creek Reservoir. Since its
inception, the Authority has been involved in the regulation of nutrients pursuant to its
Control Regulation #72.

Pursuant to its Statute, the Authority is also authorized to “develop and implement,
with such revisions as become necessary in light of changing conditions, plans for
water quality controls for the reservoir, applicable drainage basin, waters, and
watershed to achieve and maintain the water quality standards” (CRS 25-8.5-

111(1)(@)).

As noted in our most recent Annual Report on Activities, which was submitted to the
Commission on March 31, 2018 in compliance with Regulation #72, the chlorophyll a
standard was exceeded in Cherry Creek Reservoir in 2017. The 2017 seasonal
average was 18.8 ug/L, which is just above the standard of 18.0 pg/L. There is an
allowed exceedance frequency of once in five years; the standard has now been
exceeded in four of the past five years. As discussed in the Annual Report, the
Authority is currently evaluating water quality controls and measures needed to
achieve the standard.
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Specifically, in 2017, the Authority completed a two-dimensional hydrodynamic and
water quality model of Cherry Creek Reservoir, and has used it to evaluate potential
watershed and in-reservoir management scenarios to identify which schemes could
potentially be implemented to achieve the water quality standard. The Authority also
is currently developing a watershed model to better quantify nutrient loadings from
multiple land uses and sources within the Cherry Creek watershed, under both
current conditions and after the addition of future pollutant reduction facilities and
other best management practices. This model will also incorporate the impacts of
instream and alluvial processes that affect pollutant loadings to the reservoir. The
watershed model inputs will serve as more refined boundary conditions for the
reservoir model.

The Authority anticipates that the watershed model will be completed in 2018. Next
steps, likely in 2019, will include linking of the two models to enable and improve
prediction of which management scenario(s) could be used to achieve the standard.
Results of this exercise are anticipated to be available in time for the currently-
scheduled June 2020 South Platte (Regulation #38) water quality standards
rulemaking hearing.

Therefore, the Authority recommends that in this review cycle the Commission
continue Regulation #72 in its current form, and set the next triennial review for
Regulation #72 in 2021, after the above steps are completed.
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AS NEEDED CONSULTING SERVICES AGREEMENT

THIS AS NEEDED CONSULTING SERVICES AGREEMENT (“Agreement”) is
entered into as of the 15" day of March 2018, to be effective as of January 1, 2018,
between the CHERRY CREEK BASIN WATER QUALITY AUTHORITY, a quasi-
municipal corporation and political subdivision of the State of Colorado (“Authority™),
whose address is c¢/o CliftonLarsonAllen, LLP, 8390 Crescent Parkway, Suite 500,
Greenwood Village, Colorado 80111, and HYDROS CONSULTING INC., a Colorado
corporation (“Consultant), whose address is 1628 Walnut Street, Boulder, Colorado
80302, telephone number 303-284-1841. Consultant and Authority may hereinafter
singularly be referred to as a “Party” and collectively as the “Parties.”

RECITALS

WHEREAS, the Authority was established for the purpose of preserving,
protecting and enhancing the water quality in the Cherry Creek Reservoir (“Reservoir’)
and the Cherry Creek Watershed (“Watershed”); and

WHEREAS, Consultant has worked with and developed for Authority a
comprehensive water-quality model for the Reservoir (“Reservoir Model”), pursuant to
an agreement dated to be effective August 12, 2013, as amended (“Reservoir Model
Agreement”); and

WHEREAS, at times, questions arise with respect to the Reservoir and the
Reservoir Model that Consultant is uniquely qualified to address; and

WHEREAS, separate and apart from the Reservoir Model Agreement and
Consultants obligations thereunder, Authority desires to confer with Consultant from
time to time for the purpose of obtaining advice and information with respect to the
Reservoir Model and Reservoir management issues; and

WHEREAS, Consultant is willing to consult with Authority on an as needed
basis from time to time and Authority is willing to utilize Consultant for that purpose,
upon the terms and conditions hereinafter set forth.

NOW, THEREFORE, in consideration of the promises set forth herein,
Authority and Consultant agree as follows:

l. Scope of Services. Consultant agrees to make its representatives,
including, but not limited to, Jean Marie Boyer available to assist Authority and
Authority’s consultants in answering questions and providing information with respect to
management scenarios and other questions that are related to the Reservoir Model and the
Reservoir.
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2. Authorization to Provide Services. Any services that Consultant is
requested to perform by any Authority consultants other than Chuck Reid, the
Authority’s (“Administrator”) must be approved in advance by the Administrator who
may authorize such services either verbally or in writing. Services requested from
Consultant, which Consultant reasonably believes will entail less than $500 in billable
time for any particular request may be performed by Consultant without obtaining the
prior approval of the Administrator, but the Administrator will be notified of the
request as soon as is reasonably practical and in no event later than three (3) days after
the request has been submitted.

3. Compensation. For the services performed for Authority during the
Term of this Agreement, Consultant shall be compensated in accordance with
Consultant’s 2017 fee schedule, a copy of which is attached hereto as Exhibit A and
incorporated herein by this reference, and to which Consultant has agreed to use for
2018 services. Notwithstanding any other provision contained herein to the contrary,
total compensation for services provided by Consultant under this Agreement shall not
exceed $15,000 without the Authority’s Board of Directors prior express written
consent.

4. Separate Agreement. This Agreement is a new agreement that is being
entered into between the Authority and Consultant and is in addition to the Reservoir
Model Agreement. Services chargeable to and/or authorized under the Reservoir Model
Agreement shall not be charged to or performed under this Agreement. Nothing
contained in this Agreement shall be deemed to modify or anyway amend or supersede
the existing Reservoir Model Agreement.

5. Binding Effect. This Agreement shall be binding upon and inure to the
benefit of the Parties hereto and their respective successors and assigns.

6. Severability. In the event any one of more of the provisions of this
Agreement shall for any reason be held to be invalid or unenforceable, the remaining
provisions of this Agreement shall be unimpaired, and shall remain in full force and
effect and shall be binding upon the Parties hereto.

7. Compliance with Laws. In performing this Agreement, Consultant shall
comply with all applicable laws, rules and regulations, including but not limited to all
federal, state and local laws. By way of explanation and not limitation, Consultant
certifies that Consultant shall comply with the provisions of § 8-17.5-101, et seq.,
C.R.S. Consultant shall not knowingly employ or contract with an illegal alien to
perform Services under this Agreement, or enter into a contract with a subconsultant or
subcontractor that knowingly employs or contracts with an illegal alien. Consultant
represents, warrants and agrees that: (i) it has confirmed the employment eligibility of
all employees who are newly hired for employment to perform Service under this
Agreement through participation in either the E-Verify Program or the Department
Program described in § 8-17.5-101, C.R.S. Consultant shall not use either the E-Verify

2
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Program or the Department Program procedures to undertake pre-employment
screening of job applicants while this Agreement is being performed. If the Consultant
obtains actual knowledge that a subconsultant performing Services under this
Agreement knowingly employs or contracts with an illegal alien, the Consultant shall:
(1) notify the subconsultant and Authority within three (3) days that Consultant has
actual knowledge that the subconsultant is employing or contracting with an illegal
alien; (i1) terminate the subcontract with the subconsultant if within three (3) days of
receiving such notice, the subconsultant does not stop employing or contracting with
the illegal alien, unless the subconsultant provides information to establish that the
subconsultant has not knowingly employing or contracting with an illegal alien.
Consultant shall comply with all reasonable requests made in the course of an
investigation by the Colorado Department of Labor and Employment. If Consultant
fails to comply with any requirement of § 817.5-102(2), C.R.S., the Authority may
terminate this Agreement for breach, and Consultant shall be liable for actual damages
to Authority. If the Consultant participates in the Department Program, Consultant
shall provide the affirmation required under § 8- 17.5-102(5)(e)(III), C.R.S., to the
Authority.

8. Counterpart Signatures. This Agreement can be executed in
counterparts, each of which taken together shall constitute one original document.

0. Governing Law. This Agreement shall be governed by and construed in
accordance with the laws of the State of Colorado.




IN WITNESS WHEREQOF, the Parties have executed this Agreement in
duplicate original as of the dates set forth below. This Agreement must have the
signature of an authorized person of Consultant on both original copies.

AUTHORITY:

CHERRY CREEK BASIN WATER QUALITY
AUTHORITY

By:

45

Chuck Reid, Administrator
Date:

CONSULTANT:

HYDROS CONSULTING INC.

By:

Jean Marie Boyer, P.E., Principal
Date:




Exhibit A
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CHERRY CREEK BASIN WATER QUALITY AUTHORITY
2018 Capital Project and Maintenance Status Report
March 5, 2018

1. Cherry Creek Stream Reclamation — CCSP to EcoPark (aka: Arapahoe Rd, CCB 5.14)

a. Description: Design and construction of stream reclamation in partnership with SEMSWA, UDFCD,
Aurora, and Arapahoe County. Overall project extends from Cherry State Park boundary to Eco-Park
(Reaches 2 - 5).

b. Status: Board approved $25,000 for design funding on 12/20/12 which provided $150,000 for design.
Board approved additional funding as follows: $500,000 in 2013, $250,000 in 2014, $60,000 in 2015 and
$150,000 in 2017. SEMSWA is project lead agency on Reach 2.

c. Action ltems: Assist project partners with engineering planning, design and construction.

i. Reach 2 - CH2MHill was selected as the Engineer for this project. Bids are received on July 25, 2017.
ECI Construction was selected as the Project Contractor with a bid of $2,138,843.80. Construction
work is approximately 85% completed.

2. Piney Creek Stream Reclamation - at Caley Avenue (CCB 6.5)

a. Description: Design and construction of the stream reclamation in partnership with UDFCD and
SEMSWA.

b. Status: CH2MHill was selected as the Engineer for both the Piney Creek Reach 6 and 7 projects.

Olsson was selected as the Engineer for the Piney Creek project upstream of Caley. Board approved
$50,000 IGA amendment for project design on 8/21/14, an additional $500,000 on 8/20/15, an additional
$600,000 on 2/18/16, an additional $150,000 on 8/18/16 and $700,000 on 3/16/17.

c. Action Items: Assist project partners with engineering design & construction. Project approach combines
stream reclamation details from Stantec's geomorphic approach with CH2M Hill's hydraulic analysis /
traditional stream design approach. Edge Contracting, Inc., was selected as the project contractor:

i. Reach 6 - Phase 2 stream reclamation at the Ranches. The Notice to Proceed was issued on
November 6, 2017 for the contract amount of $2,013,518.50. Construction work is approximately 70%
completed.

MAINTENANCE

1. Reservoir Destratification Operations (OM-7)
a. Description: Routine operations and maintenance of aeration distribution system and compressor.
b. Status: The system is currently shut-down for the season.

2. PRF Weed Control (OM 14.1)
a. Description: Weed control at PRFs within Cherry Creek State Park is performed annually (spring and fall
applications) in accordance with the Authority’s maintenance agreement with Parks.
b. Status: The 2018 spring and fall weed control program is scheduled to begin in May.

3. PRF Reseeding at CCSP (OM 14.2)
a. Description: Routine restoration of PRF vegetation at Cherry Creek State Park.
b. Status: The 2018 revegetation program is in the planning phase.

Page 1



Cherry Creek Basin Water Quality Authority
Land Use Referral Summary
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February has yielded 16 referrals, which is eleven less than the number reviewed in January. Nine were commercial land use submittals, two were residential and five
were other (1-master plan, 3-utility and 1-recreation). To date in March 2018, the Authority has received five referrals that are currently being processed.

February 2018 Summary

Referral Proposed Type of Land Review Review Approx. Comments
Agency Development Use Date Deadline Dev. Size
(acres)
i No exceptions taken as submitted.
City of novaROW 1 commercial | 2/2/18 2/6/18 1.4 P
Centennial Improvements
Sierra Ridge The Authority takes no exception to this Site Improvement Plan as resubmitted. The Authority
%0U9|?S Exemption Parcel| commercial 2/2/18 2/14/18 4.94 reserves the right to review and comment on future submittals for this development.
ounty
1
No exceptions taken as submitted.
Townof | Stonegate F27 utility 2/2/18 2/22/18 0.01 P
Parker L1A-1
Town of Dransfeldt Place . No exceptions taken as submitted.
Parker AMD1L5A commercial 2/2/18 2/27/18 0.96
The Cherry Creek Basin Water Quality Authority has reviewed the subject project for pollutant
impacts and water quality considerations in the Cherry Creek Watershed and for compliance
with Control Regulation No. 72 and the Authority's CR-72.2 Stormwater Guidance Document.
This project is categorized as a Tier 3 disturbance requiring construction and post-construction
BMP's. Applicable sections of Control Regulation 72 pertinent to this project include CR
City of Quincy & Parker 72.2(c)(6) Post-Construction BMPs; CR 72.2(c)(7) Addn'l| BMP Requirements (commercial
Aurora Retail Subdivision| commercial 2/13/18 2/21/18 0.91 activities) and CR72.2(c)(8) Stream Preservation Areas. Provide documentation that post-
F1 construction BMPs provide WQCV per CR72.2(c)(6); that all car wash fluids are contained
within the building and no illicit discharges enter to the storm sewer and that the requirements
of CR72.2(c)(8) are met. Authority recommends the City require the applicant to address each
of these concerns and resubmit for Authority review and comment.
It is unclear from the submittal, what the schedule and details for construction of the “Proposed
Manure Containment Area” will be. Construction BMPs and post-construction BMPs will be
Douglas 6735 Dahlberg commercial 2/13/18 2/93/18 35 required in acgordance with the Auth.o.rity's Control Regulation 72.. Additional BMPs in
County Road accordance with CR 72.2( ¢ )(7) Additional BMP Requirements will also be required.
Fellowship No exceptions taken as submitted.
Community
SEMSWA Church - The commercial 2/13/18 2/28/18 53
Legends at
Centennial
City of Castle| Castle Pines . . No exception taken to this Preliminary Plan as submitted; however, the Authority reserves the
Pines Town Center F1 residential 213/18 227118 63.5 right to review and comment on future submittals for this development.
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Douglas

Mineral Extraction

No comments.

County Plan Update master plan 2/14/18 3/2/18 n/a
The Cherry Creek Basin Water Quality Authority has reviewed the subject project for point and
non-point source pollutant impacts and water quality considerations in the Cherry Creek
Watershed. The Authority reviews land disturbance referrals for compliance with Control
City of . . . Regulation No. 72 and the Authority's CR-72.2 Stormwater Guidance Document. This project
Aurora Kings Point F1 utility 211518 3/2118 1.38 is categorized as a Tier 3 disturbance. Utility line construction excludes this project from the
post construction BMP requirement; however, construction BMPs are required. The Authority
takes no exception to the project as submitted provided construction BMPs are incorporated in
accordance with Control Regulation 72.
No exceptions taken as submitted.
Townof | poataNorth F6 |  residential 219118 | 3/12/18 17.9 P
Parker
No exception taken with this final development plan submittal provided construction BMPs and
Arapahoe Cherry Creek ) post-construction BMPs are incorporated in accordance with the requirements of Control
County Vista 06 recreation 2/23/18 3/5/18 2.95 Regulation 72. The Authority reserves the right to review and comment future submittals for
this re-development.
All American No exceptions taken as submitted.
SEMSWA Records Mgmt commercial 2/23/18 3/5/18 517
Addn
No exceptions taken as submitted.
Townof |Parker Auto Plaza .\ orcial | 223118 | 3/15/18 1.41 P
Parker F2 L2 B1
Reata West No exceptions taken as submitted.
Town of . -
Water Main utility 2/23/18 3/21/18 6
Parker .
Extension
No comments.
Douglas |Compark Planned| .\ orcial | 212318 | 3/16/18 n/a

County

Development
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» MEMORANDUM

JRS ENGINEERING CONSULTANT, LLC

TO: CCBWQA Technical Advisory Committee and Board of Directors
CC: Chuck Reid, Authority Manager
FROM: James R. “Jim” Swanson, P.E.
DATE: February 20, 2018
SUBJECT: WERF Stream Restoration as a BMP: Crediting Guidance Report Discussion

At the January 18, 2018 Board of Director's meeting, Director Kilgore noted that the Water
Environmental and Reuse Foundation (WERF) has established a new methodology for stream
reclamation. He requested staff look into the methodology to determine if there is value to the
Authority.

WERF, in 2016, published a Final Report titled “Stream Restoration as a BMP; Crediting Guidance”.
The following paragraphs and tables within this memo, include information extracted from the WERF
Final Report in an effort to aide in providing an overview of the methodology used and to provide the
Authority’s TAC and Board with information included in the above referenced WERF Final Report.

The Report provides a general technical framework for quantifying the water quality benefit of a
specific suite of stream restoration practices, focusing on sediments and nutrients, primarily
phosphorus and nitrogen. The four practices addressed include:

Stream stabilization.
Riparian buffers.
In-stream enhancement.
Floodplain reconnection.

Guidance for assigning credits for each of the four stream restoration practice groups includes:

Background information.

Project information / data requirements.
Regional geomorphic considerations.
Longevity and response time.
Uncertainty and simplifying assumptions.
Recommended crediting approach.

I's noted that stream restoration crediting concepts are rooted in the concept of water quality
trading, with early policy statements from the U.S. Environmental Agency (EPA) issued over twenty
years ago. Water quality trading can provide greater efficiency in achieving water quality goals in
watersheds by allowing one source to meet its regulatory efficiency in achieving water quality goals
by using pollutant reductions created by another source that has lower pollution control costs.

This Report outlines methods for quantifying these water quality credits for stream restoration
projects which become the currency for the water quality trading programs. The focus of this Report
includes protocols for quantifying pollutant loads and reductions from stream restoration practices.

Table 3-1 Examples of Stream Restoration Practices Potentially Suitable for Water Quality Crediting,
attached on the following page, is copied from the WERF Final Report. The specific techniques
identified on the table are stream reclamation techniques being implemented by the Authority and
our project partners on current and past Stream Reclamation Projects within the Cherry Creek basin.

6013 E. Briarwood Drive — Centennial, CO 80112 (303) 726-5577
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WERF Stream Restoration as a BMP: Crediting Report Discussion

February 20, 2018- Page 2

Table 3-1. Examples of Stream Restoration Practices Potentially Suitable for Water
Quality Crediting.

Practice Category

Bed and Bank Stabilization

Riparian Buffers

In-Stream Enhancement

Floodplain Reconnection

Bioengineering

P Active planting(grass

P Logjams

® Breachinglevees

Spec'ific P Vanes (partial or full channel and/or trees) ® Beaverdams ® Banklowering
Techniques span) » Grazingmanagement » See Bed and Bank o Raising stream bed
» Drop structures and weirs (livestock Stabilization for o Floodplain (e.g., legacy)
(bendway or channel exclusion/fencing) others sediment removal
spanning)
® Spur dikes
® Toe wood
e Rock walls
® Riprap
® Constructed riffle
® Erosion rates (mass or volume e Groundwater inflow and e Nutrient ® Floodplaininundation
Metrics of per time per stream length) outflow rate uptake/removal rates on frequency
Interest e Soil nutrient content (mass e Inflow and outflow per area basis(e.g., e Nutrient uptake/removal
nutrient per mass soil) sediment & nutrient denitrification) rateson per area basis (e.g.,
e Total nutrient and sediment concentrations ® Hyporheic flow denitrification)
loading rates ¢ Inflow and outflowloads rates/ percentage of e Sedimentand nutrient
(product of above) total flow deposition rates
e Nutrient uptake/ removal e Biochemical potential
rates on per area basis (e.g., of subsurface (may be
denitrification) qualitative)
Can be sited to reach to | Can be sited to reach to | All spatial scales, although | Typically reach scale but
watershed scale. Larger scale | watershed scale. Larger scale | site to reach scale typical. | could be larger.
Scales . . . . . . . .
implementation will result in | implementation (i.e., fewer [ Hyporheic exchange
more effective pollutant | “gaps” in buffers) will lead to | potential increases with

retention overall.

greater nutrient and sediment
retention.

number of structures

Interactions

Stabilization techniques will be
more successful if root causes of
degradation (e.g., altered
hydrology, livestock trampling)
are also addressed

Riparian buffers can increase
bank stability (i.e., root
reinforcement) and provide
organic carbon and large wood
to streams, which can increase
nutrient processing

Many in-stream structures
are installed to increase bed
and bank stability but also
encourage in-stream
processing. Particle size and
carbon content of bed
material may influence
reduction rates

Similar in function to riparian
buffers with the addition of
overbank deposition

Suitability

Appropriate where fine-grained
banks are unstable and eroding.
Not suitable where only outside
of meander bends are subject to
erosion in a naturally migrating
stream

Suitable for areas  with
significant loading of sediment
and/or nutrients from upland
sources

Suitable for streams with
high potential for hyporheic
exchange (e.g., coarse bed
material) where loss of
bedforms or complexity has
limited this natural process

Appropriate in systems with
regular flood peaks and
unconfined  valleys. Less
suitable where overbank flows
are naturally infrequent (e.g.,
ephemeral streams)

At this time, the WERF Crediting Guidance program is limited to include only sediment and nutrients
(Phosphorus and Nitrogen). Pre and post stream restoration monitoring and data collection are

6013 E. Briarwood Drive — Centennial, CO 80112

(303) 726-5577
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WERF Stream Restoration as a BMP: Crediting Report Discussion February 20, 2018- Page 3

necessary in determining the appropriate credit values. The guidance document has identified
technical procedures and considerations for developing these credit values. The Report has
identified some challenges and technical constraints associated with developing and assigning
credits to stream restoration projects including;

e Practical constraints related to cost and duration of monitoring for stream restoration
projects, both before and after projects are implemented.

o Limited empirical data for some stream restoration practice types.
Availability of sufficient data to populate existing theoretical equations is often lacking.

e Evaluation of monitoring data can be challenging because steam restoration results and
benefits are not “steady-state” conditions.

In summary, it appears that several of the stream restoration techniques identified for each of the
four practice categories in Table 3-1 above, are identical to, or very similar to, the stream
reclamation practices and techniques incorporated into the past and on-going stream reclamation
projects being constructed within the Cherry Creek basin by the Authority and our project partners.

It is understood that individuals from Wright Water Engineers are working closely with Urban
Drainage and Flood Control District and Muller Engineering, to apply some of the principles of the
Report through development of a spreadsheet that quantifies water quality benefits of the stream
restoration project on Cherry Creek from lliff Street to Quebec Street in Denver. It is understood this
spreadsheet will quantify benefits of this stream restoration project including stabilizing banks and
reducing erosion, promoting a stable stream invert and exchange between surface and subsurface
flow, and improvements at outfalls to reduce erosion and improve water quality.

| believe there is benefit for the Authority to monitor this ongoing Cherry Creek from lliff Street to
Quebec Street project and to review the project crediting methodology and required data collection
for comparison to data and information collected by the Authority on constructed PRF projects within
the basin.

6013 E. Briarwood Drive — Centennial, CO 80112 (303) 726-5577
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CHERRY CREEK BASIN
WATER QUALITY AUTHORITY

TECHNICAL ADVISORY COMMITTEE
MEETING AGENDA

CliftonLarsonAllen LLP - 8390 E. Crescent Parkway, Suite 500
Greenwood Village, CO 80111

Date:
Time:
Place:

March 1, 2018

9:00 AM *NOTE NEW START TIME*
CliftonLarsonAllen LLP

8390 E. Crescent Parkway, Suite 500
Greenwood Village, CO 80111

9:00am

Call to Order

9:05am

TAC Administration Items (Chuck, 10 minutes)
1. Board/TAC Coordination
2. Board’s Conversation About the Bubble Plume Model and Next Steps

9:15am

Action Items
1. Approval of February 1, 2018 Minutes (Chuck, 2 minutes, handout)

2. Discuss and Consider the Recommendation from the Sampling &
Analysis Program RFP Committee for Awarding the 2018
Contract (Chuck, 10 minutes, recommendation to be presented
at the meeting)

3. Discuss and Consider Approval of the draft 2018 Annual Report (Katie,
20 minutes, emailed separately on February 19)

4. Discuss and Consider CCBWQA’s Memo to the Water Quality Control
Commission Regarding the Control Regulation #72 Triennial
Information hearing (Chuck & Katie, 15 minutes, attachment 1)

10:05am

Presentation and/or Discussion Items

1. Presentation on the WERF Stream Restoration as a BMP Crediting
Guidance Report (Jim, 20 minutes, attachment 2)
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10:25am

Capital Project & Maintenance Reports

1. 2018 Capital and Maintenance Status Report, February 20, 2018 (Jim,
3 minutes, attachment 3)

10:30am | Cherry Creek Stewardship Partners Report (Casey, 10 minutes)
10:40am | Subcommittee & Committee Reports

1. Watershed Model Update (Katie, 5 minutes)

2. Wetland Harvesting Committee Update (Jim, 2 minutes)
10:45am

Demonstration (for those who want to stay)

1. Demonstration of Data Portal Annual Report Tool (Carolyn Nobel -
LRE)

Upcoming Meetings
1. Next scheduled TAC meeting

Thursday, April 51, 2018, 9:00 a.m.
CliftonLarsonAllen LLP - 8390 E. Crescent Parkway, Suite 500
Greenwood Village, CO 80111

2. Next scheduled Board meeting
Thursday, March 15, 2018, 9:00 a.m.

CliftonLarsonAllen LLP - 8390 E. Crescent Parkway, Suite 500
Greenwood Village, CO 80111

Adjournment

Attachments:

= Triennial Review Informational Hearing for Regulation #72

= WERF Stream Restoration as a BMP: Crediting Guidance Report
Discussion

= CIP & Maintenance Status Report, January 19, 2018
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Hydros Responses to Roger Kilgore’s Questions

1. What experience does Hydros have in linking a bubble plume model with CE-Qual-W2?

Hydros has as much or more experience linking and applying bubble plume models with water-
quality models as any other consulting firm in the country. Dr. Kevin Bierlein, whose primary
area of expertise is the numerical modeling of oxygenation and circulation (destratification)
systems, brings a full suite of direct experience in this area. Titles of his peer-reviewed
published works include:
= |ncreased sediment oxygen flux in lakes and reservoirs: The impact of
hypolimnetic oxygenation; and
=  Mixing potential of a surface-mounted solar-powered water mixer (SWM) for
controlling cyanobacterial blooms.

In addition, Dr. Bierlein is co-author of the Water Research Foundation’s “Alternative and
Innovative Methods for Source Water Management of Algae and Cyanobacteria.” To clarify, the
bubble plume work to be conducted by Hydros for Cherry Creek Reservoir (if approved) will
involve the use of an already linked (by Hydros) bubble plume model with CE-QUAL-W?2.

2. Which bubble plume model would be used and why?

The discrete bubble plume model, originally published by Wiiest et al. (1992), would be used for
Cherry Creek Reservoir. The use of this bubble plume model, within the context of 2-D and 3-D
hydrodynamic water-quality models, has been successfully validated with excellent results. This
is why it was chosen.

This bubble plume model accounts for gas transfer (DO and nitrogen) between the bubbles and
ambient water, changes in bubble size and rise velocity due to changes in bubble volume (based
on the amount of gas in the bubble and changes in hydrostatic pressure), calculates the volume
of water entrained by the bubble plume as the plume rises, and predicts where water detrains
from the plume. The plume model uses the physical location, size, and operation of the
diffusers, as well as temperature, DO, and salinity profiles. Thus, the effects of this plume-
induced mixing are accounted for in a mechanistic manner in the hydrodynamic water quality
model. The in-reservoir response in terms of all simulated constituents can then be predicted.

Examples of the performance of the discrete bubble plume model are illustrated below. The
first figure (McGinnis et al, 2004) shows that the bubble plume model predictions for plume
diameter strongly agree with observed data.
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The figures below, from Singleton et al. (2010), show that the bubble plume model
representation is necessary to match observed temperature and DO profiles in a reservoir while
the diffuser system is operating. In the first figure (Figure 3), the bubble plume model is not
used, resulting in notable differences between simulated and observed profiles. In the second
figure (Figure 4), with the bubble plume model operating, the simulated and observed profiles
show very good agreement.
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September 1998
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3.  Will linking the bubble plume model to CE-Qual-W2 require resegmentation (vertically or
longitudinally) of the 2D CE-Qual-W2 model?

No, the vertical and longitudinal segmentation would be the same.

4. What are the “engineering” inputs or outputs of the bubble plume model, e.g. air volume,
power consumption, etc.?

The bubble plume model accounts for the key engineering design inputs that describe the
system being modeled. These include the size and number of diffuser heads, the depth and
location of the diffuser heads, the total volumetric flow to the diffuser system, the volumetric
flow of gas released at each diffuser head, initial bubble size, and the gas mix (fractions of
nitrogen and oxygen). As such, varying the inputs (such as flow rate, diffuser head size, etc.) can
be used to inform design requirements for the system (e.g., compressor sizing, piping, etc.).

As a side note, Hydros sees the value in collaborating with another engineering firm (e.g., EATON Energy
Solutions — the firm who conducted the Destratification System Evaluation for Cherry Creek Reservoir in
2013) during the plume modeling process to outline operating constraints and/or feasible upgrades to
the existing system that could be simulated with the coupled bubble plume/CE-QUAL-W2 model.
Additionally, based on interest expressed for consideration of alternative approaches, Hydros could
provide a white paper describing different options to address Cherry Creek Reservoir objectives. This
paper would review in-reservoir treatment options to reduce internal loading and algae growth,
including pros, cons and likely effectiveness. This information would also be useful to the Authority to
help guide decisions regarding reservoir management.
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