John Higgins

Operations Supervisor

2250 South Highway '%J % %M %&’6 @M
Delta, UT 84624
Phone: ((435) 864 2297

Fax: (435) 864-1404

www. millardcounty.org

SW T4
LuAnne Miiler, Office Manager

71 South 200 West PO Box 854 D s Menagement
Delta, UT 84624
Phone: (435) 864-1400 MAY -2 7018

Fax: (435) 864-1404
DSHW-201%-00386 |

email: Imiller@co.millard.ut. us

April 30, 2018

Scott T. Anderson, Director
Department of Environmental Quality
Division of Solid and Hazardous Waste
P.O. Box 144880

Salt Lake City, Utah 84114-4880

RE: Application for Renewal of Permit # 9712

Dear Mr. Anderson:

Please find enclosed Millard County Application for Renewal of Fillmore Class Vb Landfill
Permit # 9712 which expires May 31, 2018. This Landfill is located approximately one mile
northeast of Fillmore in Millard County.

| look forward to your response to the application. Please advise if further action or
amendments to the application are needed. Thank you.

Sincerely,

LuAnne Miller
Landfill Office Manager

Im

cc:  John Higgins, Landfill Operations Supervisor
Wayne Jackson , Commission Chair














































































































































































































































Table 2-2c.—~RunofT curve numbers for other agricultural lands!
' Curve numbers for
2 Cover deseription hydrologic soil group—
Hydrologic :
Cover type condition A B C D
Pasture, grassland, or range-continuous Poor 638 79 86 39
forage for grazing.2 Fair 49 69 (L)
Good 39 - 61 e sol
Meadow—continuous grass, protected from - 30 58 7l 8
V grazing and generally mowed for hay.
[I Brush—brush-weed-grass mixture with brush Poor 48 i) 7 a3
the major element.? Fair 35 56 70 ST
m Good 7430 48 65 73
Woods—grass combination (orchartd Poor 57 3 82 86
, or tree farm).5 Fair 43 35 76 82
m Good 32 58 ? 79
Woods.® Poor 45 66 T 83
; Fair 36 60 73 79
_ Good 430 55 70 77
Farmsteads—buildings, lanes, driveways, - 59 74 82 86

and surrounding lots.

'Average runoff condition, and I, = (.23,

ooz <5 ground enver or heavily mazed with no mulch.
Fuir: 30 to 75% grvund cover and not heavily gmzed.
Good: >75% ground cover and lightly ur only eceasionally grazed.

oo <50% mound cover.
Fuir: 30 to 75% ground cover.
Guod: > 75% groumd cuver.

*Actunl curve number is less than 30; use CN = 30 fur runofl computations. ;

*CN's shown were computed for areas with 50% wonds and 30% grass (pasture) cover. Other combinations of conditions may be cumputed
from the CN's for woeds and pasture.

Sz Forest litter, small trees, and rush are destimyed by heavy gruzing or regulr burning.
Fuir: - Womls are ginzed but not burned, and some forest litter covers the svil,
tivoel: - Womls are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-55, Second Ed., June 1986)
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. Exhibit A-1, continued: Hydrologic soil groups for United States soils
" 00LFAR C |} 8ORGEAU 8 | ORACEVILLE C | BREv € | BRECKENMORN
BOLICKER 8 | BORGES D ] 8RacCxEN 8 | eREweER € ) BROLLIAR
soL 1o 0 | BOR1ANA 0 | BRACKETY C | BREWLESS € | sROwER
8oL IvAR 8 | aoAxy C | 8pPap 0 | BREWSTER o | sromlOE
BOLLING ¢ | BoAnsSTEDY € ] ®RapOBCK 8 | BREwWTON € ] sroro
8oL SA € | soro 0 | BRADEN ® | DRIBUTTE D | BRONAUGH
B80LTON 8 | aocrosey C | BRADENTON #/D] BRICKEL C | BRONCMGC
80L Tus 0 | BORREGO O | BRADENTON. FLOODED D | BRICKMILL C | BRONCHO. LOAMY
B80OMAR € | BORREGUERD € |} BRADER 0 | BRICXTON € | SUBSTRATUM
8O0MBADIL 0 | BoORSK! 8 | BRAOSHMAW ® 1 ®RICO C | sROmELL
BOMBAY 9 | sORTH € | sRaDsON 8 | BRIDGE € | BRONSONM
BOMOSEEN € | soryp 8/01 BRADWAY © | BRIDGECREEK C | BRONTE
80N B | BORVANT 0 |} eRADY 8 | BPIDGEMAMPTON 8 } BROOKE
BONAIR o °] T ] BRADYVILLE C | BRIDGEPORY 8 ) BROOKFIELD
BONANZA 8 | sosco 8 | BRAFPFITS ® | BRIDGER 8 | BROOKINGS
BONAPARTE A ] poskeT 8 ) BFAGS C | BPIDGESON O | BROOXLYN
BONCLAIR 8 ) sosLER 8 | oRANnAM 8 | BRIDGESON. DRAINED C | BROOKMAN
aoNo D | Bsoso 0 | BRaILSFORO € | BRIDGET 2 | DROOKSHIRE
BONOF AR o | sosaue ® | FNAINCRO € | CRIDGEWATER 8 | BROOKSIDE
E BONOMAN O | BOSSBURG O | BRALLIER 0 | SRIEDWELL 8 | BROOXSTON
BONDRANCH O ] BOSSBUARG. DRAINED C | BRaM C | sPiEF 8 | BROOKSTON, STONY
BONDUEL € ] soSTON ¢ | ®PRAMARD e | BRIER D | BROCKXSVILLE
BONE D | SOSTRUN D | BRAMLETTY € | 891GGS A | sRoOmE
. BONEEXK 8 |} BOSTWICX 8 | SsRamweLL C ) BRIGGSDALE € | BROPHY
BONEYARD € | sosviLLE C | BRanCM 8 |} BRIGGSVILLE € 1} BROSE
k BONFIELD B ] BuUSWELL 0 } BRANCROFT C | BRIGHTON /01 BROSELEY
BONFR 1 € | ®OSWORTH c | BRaNnD D | 8RIGHTWOOD B | Bsross
BONG A | BOTELLA 8 | GRANDENBUIG A ] BRILEY 8 | BROUGHTON
BONNMAN C |} BOTHwELL 8 ] SRANCON e | sRILL 8 | SROVARD
SONLIFaAY A | BOTMw! C ) SRANDYWINE € | BRILLIANTY 8 | BROVWER
BONILLA 8 | BsoToN 8 | BRANFORD 2 | ERIWFIELD C/D| BROWNEBE AR
BONITA 0 | BOTTINEAU C | 8RANKaAM ¢ | EBPIMLEY ® | SROWNDELL
BONJE A 0 § soOTTLE < | BRAnSCOmE 8 | BRIMSTONE 0 | eROWNELL
s BONN O | BOYTYLEROCX C | sRanTFORO ® | PRINEGAR ® | EROWNFIELD
BONNE AL A | soutpewr 8 ) BRANTLEY C | BRINGMEE 8 | BROWNLEE
SONNELL € | BOULDEN LaKE 0 | BRANYON D | BRINKER € | BROWNRIGG
; BONNER B - | BOULDER POINT e | BRASHEAR C | BRINKERT € | BROwWNSCONBE
BONNERDALE 8 | SOULDERCREEX B | BRASSFIELD 8 | BRINKERTON D | BROWNSCREEX
BONNE T 8 | BouLDIN 8 | BRATTION 8 | BRINNUM . D | BSROWNSDALE
BONNEYILLE A | BOULFLAT € | BPAUN C | ORINNUM, DRAINED € | BROWNSTO
: 8ONNICK A | BOUNCER 0 | @RAvaNnE D | BRIONES ® | BROWNSVILLE
5 BONNIE C/D| OBOUNDARY 8 | aRawLEY o | BsRIOS A | BROWNTON
BONNIE, PONOED € | sourson B ) ORAXTON C ] BRISBANE ® ) erROxOM
BONNYDOON 0 ) BOURNE ¢ 1 BRAv o | BRISCO e | BROYLES
8ONO 0 ) sousic 0 ) BPavTCN € 1 BRISCOYV 0 | sRyUBECK
p BONSALL o | sow 0 | BRAZILTON O | BRISCOT., DRAINED C | eRucE
BONTA 8 | BuwWBAC C | pRazstO A | BRISKY © | BRUELLA
» BONTT C |} eowsELLS 8 | BRAZITO. THICK ® ] BRISTOV O | BRUELLA. WARD
BONVIER C ] sovoism ¢ | SuRFace | sRtTTC 0 | SuESTRATUM
BONWIER . GRADED 0 |} sowoLe 8 | BRAZITO. THICK ¢ | BRITTON 0 | erRuFrFYy
¢ [ 1.1} C |} BowDOIN 0 1 SURFacr. ] BRITWATER e | eeumeL
. 800FORD € | sowecRe C | SALINE~aLXAL! 1 2ROAD C | sRUIN
i BCOFUSS D | sowven C | BsRaZON € | BROAD CANYON B2 | sRuman
BODKCLIFF B | sowens ¢ | ERAIORIA 0 | BROADALBIN € | sRUMBAUGH
BO0OXER o | sowes e | BRECKENRIDGE B8/0] BROADAX ) B | BRUNCAN
B800KQUT C | BOwiE ® ) BRECKXNOCK B | BROADBROOK ' € | BRUNDAGE
800KX¥00D B | sCwiLaxe ¢ | BRECKSVILLE C | BROAOHEAD € | BRUNEEL
BOOMER 8 | sowLus e | BREECE 8 | BROADNURST 0 | eRUNELDA
BOOMS TICK D | sOwman C | EREGAR © | BROADOMOOR € | BRUNG
800MTOVN O | oOwmanSVILLE 8/0] BRE1EN ® | PROADUS 8 | BRUNSYICX
aoone A | sowns ¢ | erexc 8 | SROAOWELL 8 | PRUNZELL
BOCNE SBORO 8 | BOWSTRING A/D] BREMER ¢ | srosETY € ] BRUSMCREEX
BOONEYILLE 8 | BOXELDER C | BRENMER. SANDY e | BpPOCk 0 ] BRUSHCREEX
80OONTON € | soxromro C | SUBSTRATUM | erocxev € | BRUSSELS
BOONVILLE C | soxviLLE C | sReEmo ¢ | sROCXGULCM € | SRUSSETY
BOCOMVILLE D | BOXWELL € | BREMS A | BsROCXLISS 8 | BRYAMN
000TH € 1 sov 8 | BRENOA € | BROCKMAN C | BRAYANT
BOGTHAAY € | wsorce 0 | SRENHAR ¢ ! eroCxo 8 | 9AYARLY
800 TJACK o |} savo D | BRENNAN 8 | BPROCKPORT D | BAvCan
B800TS A/D| BOYER ® | BRENNER D | BROCKROAO C | sRvCE
BOQUILLAS < | eoverYy B | ®RENT 0 | BROCKSBURG 8 | BRYMAN ,
80RACHA C | soYxim 8 | BEENTOM 2 | BROCKTON O | 8RYSTAL
BORAM c | sovee 0 | BRENTSVILLS C | BRACKwAY B | sus
BORAVALL 0 | movsac 0 | BRENTVOOO 8 | BROCKWELL 8 | sueus
B0RDA © | BOYSEN D | 8RESSa ¢ | ®RODALE C | sucawm
B80OROEAUX 8 | soze 8 | BRESSER 8 | BroDY € | BUCAN. GRAVELLY
BOROEN a2 | BOZEMAN 8 | BREVARD e | 8RroE B | BUCHanan
BORDER 8 | bRABAS 0O | BREVATOR ¢ ) eROGAN 8 | sucweEL
BOREALLS O | ®oRace ¢ | BREYORT /0| BROGODON 3 ] BuCHENaAU
NOTES: TwO MYDROLOGIC SOIL GROUPS SUCH AS B,C INOICATES TME DRAINED/UNORAINED STTUATION.

MODIFIERS SHOWN., E.G.. BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PMASE FOUND IN SOIL MAP LEGENO.

(210-V1-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils
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TRSS Results - Final Site Conditions



TR-55 CURVE NUMBER COMPUTATION

Project : FILLMORE CLASS IV LANDFILL Use
County :
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 1

Subarea la

VERSION 1.11

r: RBB Date: 01-08-97

MILLARD State: UT Checked: Cown Date: l[ﬂ[ﬂ?

COVER DESCRIPTION A

Hydrologic Soil Group
B - C
Acres (CN)

D

OTHER AGRICULTURAL LANDS )
Pasture, grassland or range good -

Total Area (by Hydrologic Soil Group)

- - 19.6(80)

19.6

SUBAREA: 1la TOTAL DRAINAGE AREA: 19.6 Acres

WEIGHTED CURVE NUMBER:80




TR~55 CURVE NUMBER COMPUTATION VERSION 1.11
Project : FILLMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: ceir— bate: |[3[41

Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 1
Subarea : 1b

Hydrologic Soil Group
B - C

COVER DESCRIPTION A D
Acres (CN)
OTHER AGRICULTURAL LANDS
Pasture, grassland or range good - - - 9.84(80)
Total Area (by Hydrologic Soil Group) 9.84
1 3
SUBAREA: 1b TOTAL DRAINAGE AREA: 9.84 Acres WEIGHTED CURVE NUMBER:80
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TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11

Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: coo Date: _1[q /<7
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 1
Subarea #1 - la -
Flow Type 2 year Length Slope Surface n Area Wp Velocity Tinme
rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr)
Sheet 1.4 300 .051 E 0.387
Shallow Concent'd 1558 .051 u 0.119
Open Channel 580 2.1 0.077
Time of Concentration = 0.58%
Shallow Concent'd 1558 .051 u 0.118
Open Channel 580 2.1 0.077
Travel Time = 0.20%*
Subarea #2 - 1b - - mm—————ee
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (£t) (ft/ft) code (sq/ft) (£ft) (ft/sec) (hr)
Sheet 1.4 300 .03 e 0.478
Open Channel 1252 3.3 0.105
Time of Concentration = 0.58%*
Open Channel 1252 3.3 0.105
Travel Time = 0.11*%

--- Sheet Flow Surface Codes =—---~

A Smooth Surface F Grass, Dense
B Fallow (No Res.) G Grass, Burmuda
C Cultivated < 20 % Res. H Woods, Light
D Cultivated > 20 % Res. I Woods, Dense

E Grass-Range, Short

* - Generated for use by TABULAR method

e ainm e
E—— 2]

--~ Shallow Concentrated ---
surface Codes
P Paved
U Unpaved




TR-55 TABULAR DISCHARGE METHOD VERSION 1.11
Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: Cet. Date: _\ i

Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 1
Total watershed area: 0.046 sq mi Rainfall type: II Frequency: 25 years

Subareas
la 1b

Area(sq mi) 0.03% 0.02%
Rainfall(in) 2.6 2.6
Curve number 80* 80+
Runoff (in) 0.96 0.96
Tc (hrs) 0.58*% 0.58%*

(Used) 0.50 0.50
TimeToOutlet 0.11*% 0.00

(Used) 0.20 0.00
Ia/P 0.19 0.19
Time Total —==memeecc—ca—-- Subarea Contribution to Total Flow (cfs)
(hr) Flow la 1b '
11.0 0 (4] 0
11.3 0 0 o
11.6 0 0 0
11.9 1 1 o
12.0 2 1 1
12.1 3 1 2
12.2 6 2 4
12.3 1o 4 6
12.4 15 8 7P
12.5 18 11 7
12.6 1i9p 13p 6
12,7 16 12 4
12.8 14 11 3
13.0 9 7 2
13.2 7 5 2
13.4 4 3 1
13.6 4 3 1
13.8 3 2 1
14.0 3 2 1
14.3 3 2 1
14.6 2 1 1
15.0 2 1 1
15.5 2 1 1
16.0 1 1 o
16.5 1 1 o
17.0 1 1 0
17.5 1 1 0
18.0 1 1 0
19.0 1 1 o
20.0 1 1 0
22.0 0 0 0
26.0 0 0 0
P ~ Peak Flow * -~ value(s) provided from TR~-55 system routines



Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 2 through 4
a 2

TR~55 CURVE NUMBER COMPUTATION VERSION 1.11
Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County MILLARD State: UT Checked: cow Date: _1{% ['3‘1

Subare 2

Hydrologic Soil Group
COVER DESCRIPTION A B - C D
Acres (CN)

OTHER AGRICULTURAL LANDS

Pasture, grassland or range good - - ~ 5.42(80)

Total Area (by Hydrologic Soil Group) 5.42

SUBAREA: 2 TOTAL DRAINAGE AREA: 5.42 Acres WEIGHTED CURVE NUMBER:80




TR-55 CURVE NUMBER COMPUTATION VERSION 1.11
Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: Cot~ Date: ||3‘31

Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 2 through 4
Subarea : 3a »

Hydrologic Soil Group
B c

D

COVER DESCRIPTION A
Acres (CN)

OTHER AGRICULTURAL LANDS

Pasture, grassland or range good - - - 3.18(80)

Total Area (by Hydrologic Soil Group)

WEIGHTED CURVE NUMBER:80

SUBAREA: 3a TOTAL DRAINAGE AREA: 3.18 Acres




TR~55 CURVE NUMBER COMPUTATION VERSION 1.11

Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: cexs Date: ) ]

Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 2 through 4
Subarea : 3b

Hydrologic Soil Group

COVER DESCRIPTION A B - C D
Acres (CN)
OTHER AGRICULTURAL LANDS
Pasture, grassland or range good - - -~ 3.14(80)
Total Area (by Hydrologic Soil Group) 3.14
SUBAREA: 3b TOTAL DRAINAGE AREA: 3.14 Acres WEIGHTED CURVE NUMBER:80
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TR~55 CURVE NUMBER COMPUTATION

Project : FILIMORE CLASS IV LANDFILL

County : MILILARD State: UT
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 2 through 4

VERSION 1.11

User: RBB Date: 01-08-97
Checked: Oet~— Date: \ i

Subarea 4
Hydrologic Soil Group
COVER DESCRIPTION A B - C D
Acres (CN)
OTHER AGRICULTURAL LANDS
- - 1.8(80)

Pasture, grassland or range good -

Total Area (by Hydrologic Soil Group)

SUBAREA: 4 TOTAL DRAINAGE AREA: 1.8 Acres-

WEIGHTED CURVE NUMBER:80




TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11

Project : FILLMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
cOunFy ! MILLARD State: UT Checked: @i~ Date: 91
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 2 through 4
- Subarea #1 = 2 —=—~————n== -
Flow Type 2 year Length Slope Surface n Area Velocity Time
rain (£t) (ft/ft) code (sgq/ft) (ft)  (ft/sec) (hr)
Sheet 1.4 300 .03 E 0.478
Open Channel 1255 3.25 0.107
Time of Concentration = 0.59%
Open Channel 1255 3.25 0.107
Travel Time = 0.11%
Subarea #2 - 33 =~=~==~mece—c—ccercc——c— e~ ————
Flow Type 2 year Length Slope Surface n Area Velocity Time
rain (ft) (£t/ft) code (sq/ft) (ft) (ft/sec) (hr)
Sheet 1.4 296 .03 e 0.473
Open Channel 654 . 2.5 0.073
Time of Concentration = 0.55%*
Open Channel 654 2.5 0.073
Travel Time = 0,07%*
- —— Subarea #3 - 3b ————
Flow Type 2 year Length Slope Surface n Area Velocity Time
rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hrx)
Sheet 1.4 262 .03 e 0.429
Open Channel 282 1.7 0.046
Open Channel 299 2.4 0.035
Time of Concentration = 0.51%
Open Channel 282 1.7 0.046
Open Channel 299 2.4 0.035
Travel Time = 0,08%

* - Generated for use by TABULAR method

_aRISms=
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TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1.11
Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: Coi— Date: _ 1]q |41
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 2 through 4
Subarea #4 -~ 4 -
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (£t) (ft/ft) code (sq/ft) (ft) - (ft/sec) (hr)
Sheet 1.4 300 .011 e 0.715
Shallow Concent'd 180 .011 u 0.030
Open Channel 444 4 0.031
Time of Concentration = 0.78%
Shallow Concent'd 180 .011 u 0.030
Open Channel 444 4 0.031
Travel Time = 0.06*
]

~-~ Sheet Flow Surface Codes =-~-
A Smooth Surface F Grass,
B Fallow (No Res.) G Grass,
C Cultivated < 20 % Res. H Woods,
D Cultivated > 20 % Res. I Woods,
E Grass-Range, Short

* - Generated for use by TABULAR method

Dense
Burmuda
Light
Dense

--= Shallow Concentrated ---
- Surface Codes ———
P Paved
U Unpaved
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Project

County : MILLARD

Subtitle

Total watershed area:

Area(sq mi)
Rainfall(in)
Curve number
Runoff(in)
Tc (hrs)

(Used)
TimeToOutlet

(Used)
Ia/P

TR-55 TABULAR DISCHARGE METHOD VERSION 1.11

FILLMORE CLASS IV LANDFILL User: RBB

Date: 01-08-97

State: UT Checked: Ct.-— Date: \[3!11

HYDRAULIC ANALYSIS: SUB-AREA 2 through 4

0.021 sq mi Rainfall type: II Frequency: 25 years

Subareas

2
0.01%*
2.6

80x*
0.96
0.59%
0.50
0.21%*
0.30
0.19

3a
0.00%*
2.6
80%
0.96
0.55%
0.50
0.14%
0.20
0.19

Time Total
(hr) Flow

11.0
11.3
11.6
11.9
12.0
12.1
12.2
12.3

WHOOOOCODOO

12.4
12.5
12.6
12.7
12.8:
13.0
13.2
13.4

13.6
13.8
14.0
14.3
14.6
15.0
15.5
l6.0

16.5
17.0
17.5
18.0
1.0
20.0
22.0
26.0

CoOoOo0ooo0OoOOO COQOOKMR NSO OIWU

P - Peak Flow

HFMMWWWN = HOOCOOOOO

OO0 OO pips

Cooooo00O0O

3a

HOOODOOOO

QOO0 oOo0DOOO OCO0OO0OO0OCOOO HEERNNDDODN

3b
0.00%
2.6
80*
0.96
0.51%*
0.50
0.06%*
0.10
0.19

Subarea
3b

(o]
g

OCoQOoO0COO0 CO0O000QO0O OFHFFRFEFMNNNN RKEHODOO

4
0.00%*
2.6

80%*
0.96
0.78%
0.75
0.00
0.00
0.19

Contribution to Total Flow (cfs)
4 .

OOPHHHH”-U' [cl-N-N.N-N-Noi.]

[=ReR=NoNeNeNoNa)

cCoPoocooo

* - value(s) provided from TR-55 system routines
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TR-55 CURVE NUMBER COMPUTATION VERSION 1.11

Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: cCeu pate: _1]a [a
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 5 :
Subarea : 5
Hydrologic Soil Group
COVER DESCRIPTION A B - C D
Acres (CN)
OTHER AGRICULTURAL LANDS
Pasture, grassland or range good - - - 16.4(80) -
Total Area (by Hydrologic Soil Group) 16.4
2
SUBAREA: 5 TOTAL DRAINAGE AREA: 16.4 Acres WEIGHTED CURVE NUMBER:80




TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11

Project : FILLMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: Cee.. Date: _1Jq
Subtitle: HYDRAULIC ANALYSIS: SUB~AREA 5
Subarea #1 - §
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (£t) (£t/£t) code (sq/ft) (£t) - (ft/sec) (hr)
Sheet 1.4 278 .03 E  0.450
Open Channel 1751 3.15 0.154
Time of Concentration = 0.60%*
Open Channel 1751 3.15 0.154 -
Travel Time = 0.15%

--«~ Sheet Flow Surface Codes =--

A Smooth Surface F Grass,
B Fallow (No Res.) G Grass,
C Cultivated < 20 % Res. H Woods,
D Cultivated > 20 % Res. I Woods,

E Grass~Range, Short

Generated for use by TABULAR method

Dense
Burmuda
Light
Dense

=====x==

-== Shallow Concentrated =---
Surface Codes
P Paved
U Unpaved
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TR-55 TABULAR DISCHARGE METHOD VERSION 1.11
Project : FILLMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: Ceun.. Date: _1]9]7

Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 5

Total watershed area: 0.026 sq mi Rainfall type: II Frequency: 25 years
- Subareas -

5

Area(sq mi) 0.03%*
Rainfall (in) 2.6
Curve number 80*
Runoff (in) 0.96
Tc (hrs) 0.60%

(Useq) 0.50
TimeToOutlet 0.00
Ia/P 0.19

Time Total Subarea Contribution to Total Flow (cfs)
(hr) Flow

0

11.0 0
11.3 0
11.6 0
11.9 1l
12.0 1
12.1 3
12.2 6
12.3 10

[
COWRKFKOODO

12.4 12p 12p
12.5 12 12
12.6 10 10
12.7 7 7
12.8 6 6
13.0. 4 4
13.2 3 3
13.4 2 2

13.6
13.8
14.0
14.3
14.6
15.0.
15.5
16.0

SN ey )

16.5
17.0
17.5
18.0
19.0
20.0
22.90
26.0

COOCORKHRKE RHRHHRPRFPN

COOOMMEH

P - Peak Flow * - value(s) provided from TR-55 system routines



TR-55 CURVE NUMBER COMPUTATION VERSION 1.11
Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: (ot Date: \hl17
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 6
Subarea : 6
Hydrologic Soil Group
COVER DESCRIPTION A B c D
Acres (CN)
OTHER AGRICULTURAL LANDS
- - 80.8(80)
Total Area (by Hydrologic Soil Group) 80.8

SUBAREA: 6 TOTAL DRAINAGE AREA: 80.8 Acres WEIGHTED CURVE NUMBER:80

l Pasture, grassland or range good -



TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1.11

Project : FILLMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: Certa. Date: 141
Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 6
Subarea #1 - 6 —-— -
Flow Type 2 year length Slope Surface n Area Wp Velocity Time
rain (£t) (ft/ft) code (sq/ft) (ft) - (ft/sec) (hr)
Sheet 1.4 300 .049 E 0.393
Shallow Concent'd 2100 .049 u 0.163
Open Channel 2291 2.9 0.219
Time of Concentration = 0.78%
31 R
Shallow Concent'd 2100 .049 u 0.163
Open Channel 2291 2.9 0.219
Travel Time = 0.38%
==

—-- Sheet Flow Surface Codes ---
-=~ Shallow Concentrated ---

A Smooth Surface F Grass, Dense

B Fallow (No Res.) G Grass, Burmuda ——— sSurface Codes ———
C Cultivated < 20 % Res. H Woods, Light P Paved

D Cultivated > 20 $ Res. I Woods, Dense U Unpaved

E Grass-Range, Short

* ~ Generated for use by TABULAR method



TR-55 TABULAR DISCHARGE METHOD VERSION 1.11
Project : FILIMORE CLASS IV LANDFILL User: RBB Date: 01-08-97
County : MILLARD State: UT Checked: ceoia Date: /9 /31

Subtitle: HYDRAULIC ANALYSIS: SUB-AREA 6
Total watershed area: 0.126 sq mi Rainfall type: II Frequency: 25 years

Subareas —-——
6

Area(sq mi) 0.13%
Rainfall (in) 2.6
Curve number 80%*
Runoff(in) 0.96
Tc (hrs) 0.78%

(Useq) 0.75
TimeToOutlet 0.00
Ia/P 0.19
Time Total Subarea Contribution to Total Flow (cfs)
(hr) Flow 6
11.0 1 1
11.3 1 1
11.6 2 2
11.9 2 2
12.0 3 3
12.1 5 5
12.2 9 9
12.3 17 17
12.4 29 29
12.5 40 40
12.6 46P 46P
12.7 46 46
12.8 42 42
13.0 30 30
13.2 21 21
13.4 16 16
13.6 12 12
13.8 10 10
14.0 8 8
14.3 7 7
14.6 6 6
15.0 - 5 5
15.5 4 4
16.0 4 4
16.5 4 4
17.0 3 3
17.5 3 3
18.0 3 3
19.0 3 3
20.0 2 2
22.0 2 2
26.0 4] 0
P - Peak Flow * - value(s) provided from TR~55 system routines




‘ FlowMaster - Final Site Conditions




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: FILIMORE LANDFILL
Comment: SUB~AREA 1A: V-DITCH Dl
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right side Slope. 3.00:1 (H:V)
Manning's n...... 0.035

Channel Slope.... 0.0170 ft/ft

Discharge........ 13.00 cfs

Computed Results:

Depth.....cvec0ee 1.10 ft
Velocity.eseeeeose 3.59 fps
Flow Area.....+.. 3.63 sf

Flow Top Width... 6.60 ft
Wetted Perimeter. 6.95 ft
Critical Depth... 1.03 ft
Critical Slope... 0.0239 ft/ft

Froude Number.... 0.85 (flow is Subcritical)

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Cct 06708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: FILIMORE LANDFILL

Comment: SUB-AREAS 1A & 1B: V-DITCH D2

Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 0.035
Channel Slope.... 0.0430 ft/ft
Discharge........ 19.00 cfs
Computed Results:

Depth.c.cceeeeoee 1.06 ft
Velocity...ccove. 5.58 fps
Flow Area....cce. 3.40 sf
Flow Top Width... 6.39 ft
Wetted Perimeter. 6.74 ft
Critical Depth... 1.20 ft
Critical Slope... 0.0227 ft/ft

Froude Number....

1.35 (flow is Supercritical)

open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Cct 06708




Triangular Channel Analysis & Design
Open Channel -~ Uniform flow
Worksheet Name: FILLMORE LANDFILL
Comment: SUB-AREA 2: V-DITCH D3
Solve For Depth
Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right side Slope. 3.00:1 (H:V)
Manning's n...... 0.035
Channel Slope.... 0.0410 ft/ft
Discharge........ 3.00 cfs
Computed Results:
Depth.ceevcccenns 0.54 ft
Velocity......... 3.46 fps
Flow Area........ 0.87 sf
Flow Top Width... 3.23 ft
Wetted Perimeter. 3.40 ft
Critical Depth... 0.57 ft
Critical Slope... 0.0291 ft/ft

Froude Number....

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

1.18 (flow is Supercritical)

ct 06708




Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: FILIMORE LANDFILL
Comment: SUB~-AREA 3A: V-DITCH D4 ON BENCH
Solve For Depth

Given Input Data:

Left side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V)

Manning's n...... 0.035

Channel Slope.... 0.0240 ft/ft

Discharge........ 2.00 cfs
Computed Results:

Depth.....ccceeea 0.51 ft

Velocity......... 2.56 fps

Flow Area........ 0.78 sf

Flow Top Width... 3.06 ft

Wetted Perimeter. 3.23 £t

Critical Depth... 0.49 ft

Critical Slope... 0.0307 ft/ft

Froude Number.... 0.89 (flow is Subcritical)

Open Channel Flow Module, Version 3.12 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Cct 06708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: FILLMORE LANDFILL
Comment: SUB-AREA 3B: V-DITCH D5 ON BENCH @ S=0.011

Solve For Depth

Given Input Data:

Right Side Slope. 3.00:1 (H:V)

Manning's n...... 0.035
Channel Slope.... 0.0110 ft/ft

Discharge........ 2.00 cfs

Computed Results:
DepthR.ccececacans 0.59 ft
Velocity......... 1.91 fps
Flow Area........ 1.05 st
Flow Top Width... 3.55 ft
Wetted Perimeter. 3.74 ft
Critical Depth... 0.49 £t

Critical Slope... 0.0307 ft/ft
Froude Number.... 0.62 (flow is Subcritical)

' Left Side Slope.. 3.00:1 (H:V)

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Ct 06708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: FILIMORE LANDFILL
Comment: SUB-AREA 3B: V-DITCH DS ON BENCH @ S=0.022

Solve For Depth

: Given Input Data:
' Left Side Slope.. 3.00:1 (H:V)
_ Right Side Slope. 3.00:1 (H:V)
. Manning's n...... 0.035
' ' Channel Slope.... 0.0220 ft/ft
I Discharge........ 2.00 cfs

Computed Results:
Depth...cccvveee. 0.52 ft
Velocity....c.... 2.47 fps
Flow Area........ 0.81 sf
Flow Top Width... 3.11 ft
Wetted Perimeter. 3.28 £t
Critical Depth... 0.49 ft
Critical Slope... 0.0307 ft/ft

Froude Number.... 0.86 (flow is Subcritical)

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FILIMORE IANDFILL
Comment: SUB~AREAS 3A & 3B: CULVERT Cl1 ACROSS BENCH

Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft
Slope.cceccacnnsnn 0.0500 ft/ft
Manning's n....... 0.024
Discharge......... 4.00 cfs
Computed Results:
Deptheccceeceecans 0.58 ft
Velocity....oc00.s 6.37 fps
Flow Area......... 0.63 sf
Critical Depth.... 0.77 ft
Critical Slope.... 0.0184 ft/ft
Percent Full...... 38.52 %
Full capacity..... 12.72 cfs
OMAX €.94D..cvcens 13.69 cfs

Froude Number.....

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

1.71 (flow is Supercritical)

ct 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FILIMORE LANDFILY
Comment: SUB-AREAS 3A & 3B: CULVERT C1 OVERSIDE DRAIN

Solve For Actual Depth

Diameter.......... 1.50 ft
Slope.ccvcrecccnes 0.3300 ft/ft
Manning's n....... " 0.024
Discharge....ccce. 4.00 cfs

Computed Results:
Depth...ccvevennes 0.35 ft
Velocity..veeeeane 12.54 fps
Flow Area.....c... 0.32 st
Critical Depth.... 0.77 ft
Critical Slope.... 0.0184 ft/ft
Percent Full...... 23.62 %

Full Capacity..... 32.69 cfs

OMAX @.94D........ 35.16 cfs .
Froude Number..... 4.42 (flow is Supercritical)

l Given Input Data:

Open Channel Flow Module, Version 3.12 (c) 1990
‘ Haestad Methods, Inc. * 37 Brookside RdA * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: FILIMORE LANDFILL
Comment: SUB-AREA 5: V-DITCH D6
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 0.035
Channel Slope.... 0.0380 ft/ft
Discharge........ 12.00 cfs

Computed Results:
Depth.......0.... 0.92 ft
Velocity...coeen. 4.75 fps
Flow Area........ 2.52 sf
Flow Top Width... 5.50 ft
Wetted Perimeter. 5.80 ft
Critical Depth... 1.00 ft
Critical Slope... 0.0242 ft/ft
Froude Number.... 1.24 (flow is Supercritical)

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: FILLMORE LANDFILL

Comment: SUB-AREA S: DRAINAGE SWALES D7 ACROSS ROADS
Solve For Depth

Given Input Data:

Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)

Manning's n...... 0.035

Channel Slope.... 0.0200 ft/ft

Discharge........ 12.00 cfs
Computed Results:

Depth.ccveeoecane 0.65 ft

Velocity.oeeoenss 2.83 fps

Flow Area........ 4.24 st

Flow Top Width... 13.02 ft
Wetted Perimeter. 13.08 ft

Critical Depth... 0.62 ft
Critical Slope... 0.0266 ft/ft
Froude Number.... 0.87 (flow is Subcritical)

Open Channel Flow Module, Version 3.12 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: FILLMORE LANDFILL

Comment: SUB-~-AREAS 4 & 5:
Solve For Depth

Given Input Data:
Left Sside Slope..
Right side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:
Depth.,.ccvcecann
Velocity..eeoeone
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel Flow Module, Version 3.12 (c) 1990
* 37 Brookside Rd * Waterbury, Ct 06708

Haestad Methods, Inc.

V-DITCH D8 @ S=0.011

3.00:1 (H:V)
3.00:1 (H:V)
0.035

0.0110 ft/ft
13.00 cfs

1.19 ft
3.05 fps
4.27 sf
7.16 £t
7.54 ft
1.03 £t
0.0239 ft/ft

0.70 (flow is Subcritical)
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Triangular Channel Analysis & Design

Worksheet Name:

Open Channel - Uniform flow

FILLMORE LANDFILL

Comment: SUB~AREAS 4 & 5:
Solve For Depth

Given Input Data:
Left Side Slope..
Right Side slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:
Depth............
Velocity....ccn..
Flow Area.....c...
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical slope...
Froude Number....

V-DITCH D8 @ S=0.061

3.00:1 (H:V)
3.00:1 (H:V)
0.035

0.0610 ft/ft
13.00 cfs

0.87 ft
5.79 fps
2.25 st
5.19 ft
5.47 ft
1.03 ft

0.0239 ft/ft
1.55 (flow is Supercritical)

Open Channel Flow Module, Version 3.12 (c) 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: FILLMORE LANDFILL
Comment: SUB~AREA 6: DIVERSION CHANNEL D9, TRAP DITCH
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side sSlope.. 2.00:1 (H:V)
Right side Slope. 2.00:1 (H:V)
Manning's n...... 0.035
Channel Slope.... 0.0320 ft/ft

Discharge........ 46.00 cfs

Computed Results:

Depth....eceuennn 1.42 ft
Velocity.oeeaean 6.68 fps

Flow Area........ 6.89 sf

Flow Top Width... 7.69 ft

Wetted Perimeter. 8.36 ft

Critical Depth... 1.58 ft

Critical Slope... 0.0202 ft/ft

Froude Number.... 1.24 (flow is Supercritical)

Open Channel Flow Module, Version 3.12 (c) 1990
Haestad Methods, Inc. * 37 Brookside_Rd * Waterbury, Ct 06708






