Category 21 Meeting the Challenge of a Difficult Jobi Specialty Contractor
Contractor: Fiore & Sons, Inc.

Project: 70 Ranch Reservoir

CONTRIBUTION TO FARMING AND RANCHING - Located6 miles east of Kersey,
Coloradq 70 RanchReservoir named for thelistance in miles from Denver in the eat§00s,

is an oftchannel, raw water storage reseryo@stled on a sanegilty alluvial bench above the
South Platte River, and below the confluence of the St. Vrain and Cache La Poudre Rivers.
(Photo #1)Partneing with the Platte River Water Development Authoritys 5,50Gacrefoot

(1.8 billion gallons), $22 milliorstorage facilityis used to store watéo support 70 Ranch's
cattle and farming operatioasidto provide storage for local agricultural and municipal water
providers

The reservoir and diversion are in the rolling terrain of the South Platte River valley where deep
alluvial (water deposited) and Aeolian sands (windblown) dominate the porousssskspsble

to wind and rain erosion. Agr i c undrhaithea | l and o
proposed reservoir, was filled and reclaimed with the excess material excavated from the

Reservoir.

CAPACITY AND FUNCTION - With amaximumsurface area of 163 acres and a maximum
active storage depth of 44 fetite bttom and sides are lined with a geomembrane and open cell
aggregate filled slope revetment in the active pool zibies two esources for water delivery
andis partially filled by gravity from the Latham Ditch while water can also be diverted from the
South Platte River through a new side channel diversion structure feeding into a pump station.

Theprimary purpose of 70 Ranch is to provide augmentation water (backfillingémne The
pipeline delivery system consists of a combination of 2,100rkioforcedconcretepipe and
5,175 If of ductile iron pipeThe Reservoir outle(Photo #2)worksallow for gravity flow of
reservoir releases back to the South Platte Rivitiegtame location as the diversion location.
Releases are made at a single gated inlettaitlecture measured wiflurposebuilt concrete

Parshall Flume equipped with Smart Gatesapressure transducer stilling well apparatus
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RESERVOIRS AND DITCHES - Colorado agriculture is largely made possihieughlocal
irrigation ditcheghatallow water to be taken frothe main stem of a local rivdor delivery to
farmers.70 Ranch has multiple irrigation ditches running through its laraisdingthe
Riverside Intake Canal, lllinois Ditchpwer Latham DitchHardin Seep DitclandEmpire
Canal. TheReservoiwill allow for storage during wetter pergé@ndfor releasaluringdrier
months. Water rights and Stddam Safetyrulesare oveseen bythe Office of the State
Engineer of Coloraddead agency and authority fproject reviews, permiting and
construcdon. Water diverted from the river upstreamain agricultural ditchs used to fill the

reservoir to provide storage for water rights holders during the dry part of the year.

WATER QUALITY - Protecting and preserving water quality was a top pridsityomerged
belowgroundwater,the supplypipeline installation required deatering resourceto divert

400,000 gallong&lour of water for six mahs during construction. Atate Construction

Dewatering Permitequiredwater volumebetracked and samples routinely obtained and tested

at Colorado Analytical Labs favater quality The permit specifiedonstituents of otal

Suspended SolidpH, Arseni¢ andManganeséo ensure water being returned back to the South
Platte system was suitable and not encumbered. Well points penetrating beneath the excavation,
filter socks, and invéed pipe splash down to reduce erosion at the outfatie all deployed in
relocating the localized ground water. Otdbwater tests anl5 site inspections were
completedField staff weretrainedto recognize water quality issues and carefully tramk a

obtain samples.

Field supervisorsproject managstandenginees, and company inspectongere trainedo

recognize sediment amutosion issues, manage the Compliance Wise tracking sofjpeferm

field inspectoneand execute Fiore & .SAdeasledeveravolvings Saf et
Sediment anderosionControl Plan was developed and put in place. Daily |Jagsnbined with

weekly and posevent inspectionsensuregracticesverein place and additionanes were

included in thePlan update. Berms at the top of slopes, diversion ditches, surface roughing,

wattles, aggregate lined silt basins, temgpy seeding, and riprap lined outfalls were deployed.

Secondary containments for fuel, petroleum produuntisaalhesives for the linercludedround

2|Page



1,000gallon, repurposegdgalvanized cattle troughs or poly lined earth berm baBie&d staff

completed training onpdl kits and deployment

THE BASIN - Water is a precious commodity in the West asgecially in North Eastern

Colorado where soils are deepand drougReys er voi rs i n the area are |
losing up to 30% of their full capacity annuallyo avoid this leakag&,0 Ranchs lined with a
synthetic liner material that cexs the bottom and sides of the reseraanirequiresvorkers to

pull the liner in place(Photo #3)Due to the porous characteristics of the sandy material, over 7
million sf of RPP (Reinforced Polypropylene) liner covers the reservoir bottom and enmdrgnkm
slopes(Photo #4)Classified as a Low Hazard dam, 70 Ranch is a homogenous earth fill dam
requiring placing 3.1 million cy of native soil to form the embankment. The dam embankment is
nearly 2.1 miles in length with a jurisdictional height of 47 fieBmbankment, at the toe of the
slope, is over 400 ft wide with a crest width of 150 ft. Nearly 1.39 million cy of earth was placed
for the embankment along with an additional 1.54 million cy of general cut fill to shape and
create the basiriPhoto #5)

Aside from adequate protection at the riversateddiversion of large rip rap and sheet pile to
protect the structure from savaging flopthe reservoir has a unique revetment design.
(Photo #6)The revetmentafour-part system made up 8foz. per sqyd Geotextile atop45 mil
Geosynthetic pond linebeneath GeoWeb open cells secured together tangemiitdlyfP-67
Tendons and filleavith 2-inch minusangularaggregate fillerwasassembled oa:1 slopein
very sandyto gravelly soils Theprojectcomplieswith stringent fine grading t2o toleranceas

requiredby CO State Engineer for jurisdictional impoundmegtgroject specgPhoto #7)

Construction of the revetment was a challenge. Fistveeds coultie under the liner and as a
water storage projedterbicide was considerénot acceptabte The solution was

ma n p o w éne éf 30 menvalking and hand pidkg/smoothng the go u n dhéghly

physical challeng. Once fine gradeditilizing GPSheavy equipmenall liner and cellsvere
placed by had. Because th cells and grade benkare easily damaged if drivem, a sand and
gravel mining conveyor stackeras usedor placementOver26,000 ¢/ of aggregatesas

placed onto the slope and irdawaiting pockets. A lighskid steefand hand rakingensure
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every pocket was filled to the corrdwight,all underi n s p ewveatcto Thé Isreakn slope
two-thirdsup the danface created a narrovedgethat wascoveedwith aggregatesThe
solutont o t hi s @Al i mi wasacorveyar/stakes (Bhotp 8) thhttebvered
aggregates and sad a waitingwide-track CAT Dozer that evenly applied material along the

ledge b overlapwith the nowfilled cells.

An effective dry land seed mix suitable for the sami and deeply sandy soils w@sveloped

blue grama, little bluesterprairie sand reegdsanddrop seedside oats gramandwestern
wheatgrass All wereapplied with hydremulch tirough Finn Equipment trueiounted
applicatordor slopes and witlan agricultural seed drifind straw crimgor flatter terrain.
Supplemental watedelivered by offroad water truck equipped with spray booms and monitors

was routinely deplgedduring establishment.

INNOVATIVE SHORE EROSION CONTROLS - The application ofhepondliner
underneath a cellular stone filled revetment is not com@éen their intended purpose
conflictswith liners being smooth and revetment materials puncturing thetthngreducing
effectivenessAlthough common to see filter fabrics underneath revetmsetsng the cells atop
a water proof liner is uncommoApplication of amulti-layersystem ofiner fabrics, open cells
andstrategicallyplaced aggegate fillers isaunique application of all otherwiseell-known
productsinnovationabouthow to best integratestablished and available materials in a large
guantity to meet the ultimate goal o&ter conservatigrslope erosion controls withlang
service life and meeahg the budget for costs vs storage valere all accomplishethrough the
incorporation of this new idednnovation forthe application of mining equipment with a
conveyor staker to carefully place the materials on the slope, in tHs aatl atop a narrow

bench, helpeénsure the installed systamet desigmequirements(Photo #9)

CDPHE CSEP INSPECTIONS AND SAFETY - In acooperative partnship betwee®GC
and the @loradoDeparmentof Public Health & Environment (CDPHH}jore and Sondnc.is
the only heavy civil contractor i@oloradoin the Stormwater Excellence Program (CSEP)
program to best execute NPDES Discharge peilrh&.70 Ranch projectite received a
Compliance Determination 1 (CDQhe highespossibleachievablenark.
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