Forest to Faucet — Watershed
Health and Municipal Water

Supply



The Denver Water System

* Established in 1918
* Unique structure

* Serves 1.3 million
people — 25% of
Colorado’s population

* System footprint -

4,000 square miles
(2.5 million acres)

°* 19 raw water reservolirs




Denver Water’'s Service Area






Existing Denver Water Supply

80% of Denver’s
water delivered in the
South Platte River

South Platte River --

Fraser/Williams Fork- Western Slope water diverted
20% to South Platte -- 30%






Million Gallons

600

550 -

500 -

450 -

400

350 -

Maximum Day Use







“All of the Above” Strateqgy

* Plans for meeting
future growth:

- Conservation

- Recycled water

- Ag sharing

- System enhancements
- WISE

- Gross Reservoir
expansion




Issues Facing Denver’'s Water Supply

* Climate Change

* Drought

* Catastrophic Wildfires

* Terrorism

* Regulatory Requirements

* Colorado River Compact
Call

* Growth



Mike Ryan (RMRS)



Catastrophic Fires

* 1996 Buffalo Creek (11,900 acres)
* 2002 Hayman (138,000 acres)
* 2012 Lower North Fork (4,140 acres)

* More than 1 million cubic yards of
sediment

* DW expenditures of nearly $30 million
prior to USFS partnership






Buffalo Creek Fire
May 18, 1996
11 miles in 4 % hours
11, 900 acres burned
Followed by:

Railn events —
Severe Erosion and
Flooding
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Strontia Springs Reservoir Sedimentation

Large storm around
Deckers summer 2006

Leveling off period

Buffalo Creek Fire
June 1996

28,000 cy/year\

20,000 cylyear



























Strontia Reservoir Sediment Removal

* Dredging Alternative Selected in 2009
* 5 Firms Prequalified
* 1 Bid Received in February 2010

* Sevenson Environmental Services Bid Found
Responsive and Awarded in April 2010

* Original Contract Value $30,046,500

* Contract Dredging Quantity 625,000 cubic yards —
($48.07/cy)

* Long Lead Equipment Ordered and Mobilization
Began in July 2010



Dredging Operations



Dredging Project Status

* 228,000 cy Removed by Nov. 2011
* Contractor Demobilized by June 2012

* 10 Years of Reservoir Service
Restored

* Manganese Levels Reduced in Raw
Water



Treatments

* Straw bales and log sediment dams
* Tree contour and directional felling
* Hydro-seeding and hydro-mulching
* Aerial polymer application

* Hydro-ax

* Salvage

* Rock sediment dams



30,000 straw bales
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Straw bale check dams
to catch flows from
Forest Road 211




Contour felling of trees I




Directional felling of trees in drainage bottoms
to collect sediment




Sediment & Debris Trashracks




Salvage Logging



Hydro-Ax I



Swayback/Jenny Gulch

‘ Hydro-Ax I



Hydro-Ax I



Completed treatment:
*Seeding

*Hydro-ax mulching
«Contour felling of trees




Cheesman Reservoir

1900

Cheesman Reservoir

2002



Non-Treated Area

Fuelbreak Treatment Area

Facility Protection Treatments

Example from Cheesman Reservoir



H Buffalo Creek Fire Scar

Landscape Protection Treatments

= An example from the Lower North Fork



v
i

£
-

| Before - 1999 E'Y
B






http://www.google.com/url?sa=i&rct=j&q=Grand+County+beetle+kill&source=images&cd=&cad=rja&docid=14-CI75MGj3w3M&tbnid=3ze89winjHfmEM:&ved=0CAUQjRw&url=http://www.realaspen.com/article/162/Boulder-fire-fans-flames-of-climate-change-beetle-kill-controversy-critical-to-Colorado-ski-towns&ei=87lZUdCRJsj2iwLV6IHwBw&bvm=bv.44442042,d.cGE&psig=AFQjCNGs0WFFFFzyY_fcQTUDGStA8PYAeQ&ust=1364921162060238



http://www.google.com/url?sa=i&rct=j&q=Grand+County+beetle+kill&source=images&cd=&cad=rja&docid=YOi520rCcmngmM&tbnid=dfF-lRF_qDKzKM:&ved=0CAUQjRw&url=http://www.oilfreefun.com/2010_07_01_archive.html&ei=XrpZUeqnC4isiAK1iIDwAg&bvm=bv.44442042,d.cGE&psig=AFQjCNGPJ2ifC3jTl8zmuKz5c70aLRBbmg&ust=1364921288163956

Denver Water/USFS Partnership

* Agreement executed in 2010

* DW reimburses USFS $16.5 million
over 5 years

* USFS to match with $16.5 million of
work in DW priority areas

* Goal to address over 40,000 acres In
the S. Platte, St. Vrain, Fraser and
Blue River watersheds



Final Priority with Zones of Concern Map

Upper South Platte Watershed
with 11 mile upstream distance
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Progress to Date

* Year 1 - 7,254 acres completec

* Year 2 - 9,305 acres (72% completed
as of March 2013

* Year 3— 7,738 acres targeted

* 66% of acres funded through USFS;
33% through DW




Participation by Other Utilities

°* Aurora - $500,000 for restoration:
$200,000 for treatment

* Colorado Springs — goal of treating
10,000 acres in the Pike NF

* Northern Water — 5 yr. plan with USFS

°* Pueblo - $50,000 for treatment in the
San Isabel and Pike NFs



Colorado River Cooperative
Agreement

* Five year global negotiation between
DW and West Slope parties

°* More than $20 million to be spent in
headwaters counties on stream
management, habitat, restoration,
water quality and forest health

* Surcharge on selected water sales
and leases




