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Appendix 15

Projected 30 Year Improvements

=== (ravel - Needs Paving/Grading

Gravel - Needs Reshaping

=== Paved - Needs Widening

== Future County Highway

Type of Miles | Cost/Mile* | Estimated Total
Improvement
Gravel - Needs 43.3 | $1.5 Million $65 Million
Paving/Grading
Gravel - Needs 200.46 | $150,000 $30.1 Million
Reshaping
Paved - Needs 97.78 | $1.2 Million | $117.3 Million
Widening
Future County 8.8 | $1.5 Million | $13.2 Million
Highway
Total: $225.6 Million

*Cost per mile figures represent today's costs
and do not take into account inflation.

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 16

Recommended Pavement Overlay

o 1.5 - 1.75 inch Mill and Overlay
== 1.5-1.75inch Overlay
oo 2 jnch Mill and Overlay

2 inch Overlay
o 2.5 - 2,75 inch Mill and Overlay
== 2.5-2.75inch Overlay

=== 3 inch Overlay

Recommended Pavement Overlay* Miles
1.5 - 1.75 inch Mill and Overlay 4.64
1.5 - 1.75 inch Overlay 50.64

2 inch Mill and Overlay 2.57

2 inch Overlay 1.8

2.5 - 2.75 inch Mill and Overlay 0.98
2.5 - 2.75 inch Overlay 17.58

3 inch Overlay 1.03
Total 79.24

* Recommended pavement overlay thickness
needed to achieve a 10 tons/axle road
(from American Engineering 2017 testing results)

Cass County Highway Department
Jason Benson CASS COUNTY 1201 Main Ave. W

County Engineer, P.E. GOVERNMENT West Fargo, ND 58078

Tom Souc
Deputy County Engi%eer, P.E. (701) 298-2370
Blaine Laaveg www.casscountynd.gov

Highway Superintendent

highway@casscountynd.gov
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Appendix 17

Age of Highways and Estimated Age
of Culvert Infrastructure

Year of Road Grading - Est. Age of Culverts

mmmw  ynknown/TBD

mmmm ]937-1949

65+ years old
71 - 83 years old

1950 - 1959 61 - 70 years old
1960 - 1969 51 - 60 years old
1970 - 1979 41 - 50 years old
1980 - 1999 21 - 40 years old
== 2000-2019 1- 20 years old
= 2020 0 years old
Year of Road Grading Miles | % of Mileage
unknown/TBD (65+ years old) | 151.12 23.71%
1937 - 1949 22.04 3.46%
1950 - 1959 84.79 13.30%
1960 - 1969 102.25 |  16.04%
1970 - 1979 60.63 9.51%
1980 - 1999 111.61 | 17.51%
2000 - 2019 97.68 15.32%
2020 7.29 1.14%

The age of highways is based upon the year of road graded.
In most cases, the age of culverts is equivalent to the age of highways.

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov

highway@casscountynd.gov




Drain 42

I -
06, 05 04 3 )2, 01 06 09 04 03 02 ) 06 ! )4 03 02 0 )6 )5 04 03 ) 01 0 05 0. 03 02 01 06 05
ppendix
07 I 08 09 11 12 07 08 : 09 10 11 12 07 08 09 10 1 12 07 08 09 0 1 1\1 07 08 09 10 11 12
— o

B 1 %
8 Wé C ‘H E Wg 18 17 IPH)A\ GW‘SE 14 13 18 7 WO V\}ﬁs 14 18 U -I- E R‘M 13 18 7 BVE LW‘)L 14
§ IF?(; TWEP g. Il Eegtmam— .Q.--.@.(Jj. D S A >

19 20 : TIWR 25 24 19 o ATWRB | 25 [ 4 19720 HWE H ter

24 19 20

Crashes on County Highways:

1 b, - Drain 55 Drain 19
I Q
oy W 25 ) | 29 | 28 72 25 | 30 | 29 -
£ Drain 32
I
3193 36 31Drain32 33 34 .
: COB— T —C8= O
—
06 | 05 : pe 05 | 04 | 03 <\r>
1 3
o7 1 12 | o7 | 08 07 | 08 09 | 10 m<:>z
I Drain 24 C h S .
Ll I rash Severity
8 7 6 5 4 13
I I}mmgsW I=S| EJR 1
_____ I

/)mmzhd @_ _:__()B_i_zb . Fatal

|
1 28 26 25 27 26 525 . . .
N ) .9 ®  Incapacitating Injury
1 X 7 L liiu;zuﬂ . I%
06 ! 05 04 03 02 01 rngSV"Jle 03 02 & 0 O Non-inca aCitatin In.ur
kL rarataas Ly e o ‘neapaciiating njury
vy @ o] iy ) o S i ©  Possible Injury
18 | C O NR N\E LWt 18 7 A Y R? I 14 \\'\3 18 W/E M P |1f~ 18 A MGE NSI A\-l W\ﬁ\ 8 17 RM’U SHH 14 13 17 B EuR L\ ul N[;l””\ A R W d qml:_?(h 13
ol EWR s w e TWRE S aXle w Twwg: o | o | 1o PR W B g. o R ER L TW P, whs TWR 7. e "o ©  Property Damage Only (PDO)
=153 el B AR e i ¢ Satheeie Lo S R Ese. (ol MR
: \ 4 2 30 - 28 7 % 25 , 29 g 27 . 26 25 29 27 o5 30 29 08 o 26 25 30 29 28 27 26 B 36. 29 iz T . .
1 I 32 3 4 35 32 34 : 35 36 3 Ab§§rak§4 - 35 36 3 32 33 34 35 36 31 32 33 34 35 3%, 3 32 33 34 35 36 H@\rWQOd ¢ vg . Average Dally Trafflc Count (2018)
- Drsinls ~ @ <§ y@}@;}@@
06 06 = 05404 | 03 ‘m NW 04 O—O-@-@ 06 05— oz S S X
7 08 | 09 10 1 07 08 09 65 PR 2 A Q ) Q N
| im ; @ Ao A A

7/ v ///

TowerT & W'E R ™
SCity, TWPp
@ -

© HARMONY PO M6
19 20 I W «)P 23 24 19 20 T\ W B

County Highway Type

—®@— Paved
--@-- Gravel

P°LE'T O'N
]—WWP) 23

18 17 H‘) | HL 14

19 20 IW JE’

32 K] 34 35 36 ’>—H 32 33 34 35 36
Embden
06 05 04 03 02 01 06 05 04 03 02 01
Brlarwood
. Lynchburg
07 08 09 10 11 12 07 08 )9 10 1

SR, M R S o

8 F ) F 1o N . E L'D RE | DK \s@ WAWLBUrI(G 138 | 7 \p R pTL
19 20 i' WE A"c?o TWR | 25| 2 e 2 TWRI 9% wRAVER 5
o olloele | = . e | . ¢ 26 | a3 'y o8 ‘ Crash Data Source: North Dakota Department of Transportation
: : Waren Q‘ St Benedlcti Traffic Count Source: KL] Engineering
132 | 3¢ 34 5 2 345 85 | 36 D31 307 33 gl 35\ 3 34 | 35 % o PR\
! ! =t Om o o= = - Fr o @o—@- e
( 05 | o4 | 03 | 02 05 04 03 02 01 Q06 05 | 3 Q 02 01 04 03 02 | o ié'u 05 05 ) 04 0 0z o1 iE /mm .
________ - o-logi-—t-ld LAl : 6 | @ a7 Cass County Highway Department
7 | 08 | B9 | 10 | 1 08 <09 | 10 | |1 12 Q07 082 | 10Q 11 | 12 o9/3gio 11 12 1 o7 | o8 08 ( )09 | 10 09 | 1
¥ ~O-O)— - 8} Woods & l IPI
B FORTIAC 8 H'T 'y A NDHB : 8 W AT SVD: N 13 _R. B_\D:fr-éz-lz _A'/_V_ HM___IQWK 13 18 H|ckson Coﬂii;)gn%&réi?%]g CASS CO TY letol:} Malanl\)Vg.S\:)v78
19N 20 | hW PR o | W R [ £ <f> o WP : s | 24 v Q o | 20 TWER @xbow , GOVERNMENT est Fargo,
i Drain g4 Drain Tom Souc
3 29 N8, | 27 ¢ 294, 28 | 27 || 26 Z@M 29 | 28 27 1 as | 25 | 30 9 27 26 :@w 29 8 28 2% Deputy County Engi%,leer, P.E. (701) 298-2370
= - ard .
31 32 3 34 /_“’ 37 33 34 35 36 : 31 32 33 —u@;wé : 33 34 35 36 ; 31 2 = Hi hBlalrée Laa‘/t'egd ¢ www.casscountynd.gov
i 1 (46) S lghway superintenden highway@casscountynd.gov
Enderlin — -t map updated July 2020 & y tyndg




Grandin Drain 42

| .
06, 05 04 02 01 06 U,‘@kﬂ 03 02 01 06 05 “ 04 03 02 01 06 05 04 03 02 01 06 05 04 03 02 01 02 01 [E)/(:/m ]60‘3 04 03 OE :‘T Apnendix 18a
07, : 08 1 12 07 08 : 09 10 1 12 07 08 09 10 1 12 07 08 09 10 ‘HWZ 07 08 09 10 11 12 11 12 07 08 09 10 Wl\ ¢
Drain 31 12
e T ' 9 | TSR A
‘ CHESTN'R ® ® WIpPAGE ™ © ® ¥V pows ™ ”’ - _<J)-<_U°N TERGY"” ° ’ " banis N OBILE I C
. R [ Crash County Highways:
Wlh TWER L w e FT W s - ASdatrictdrl sty TETTNEY rashes on County Highways:
Dray, | Drain 5 55 Drain 19 . 4
I = \
\?\:{ ® | 27 | 2 : B 30 | 2 | 28 | 27 % |25 . | 2| 2 2006 = 2012
31 : 32 >\-K 3 36 31 32 33 34 35 36 6 1 32 33 34 &
3 Drain 22,
i CEO-C
06 : 05 ' 04 SSO? 02 01 06 U')Dmm% 03" 02 | 01 : ‘ Garcfner 04 | 03 o;}”
07 : 08 09 g 10 11 12 07 08 09 10 11 12 07 : 08 09 10 07 08 09 10 11 JIWZ
< Drain 24C Drain 24 L
I N
18 17 IR i3 18 6 U°N SE 4 13 18 :G" ABEDRNE' 18 16 14 ] 13 CraSh Severl )
I __@______ A S R LN <8 N Ik Ihnmz)W IS E R :
o PWE - b o W 5 a slo BWER, Oy ®  Fatal
I . I . ; I @
30 1 29 28 27 21 25 30 29 28 27 26 25 30 1 29 28 27 30 29 28 27 26 1 25 O I .t t. I .
! ! ncapacitating injur
31 P33 34 | o35 34 | 35 | 36 5@17 33| 3 35 31032 33 34 35%M5 p g ] y
| Drain 294 | Drain 29 I . . . .
06 : 05 | 04/N03 | 02 03 | 02 | o1 | 06 : 05 04 03 07]) 0172 k rngSV"Jle 03 |02 lg @ NOD-lncapaCltatlng In]ury
» rain
==t === - —O~-CO— O~ — PO~~~ —— - o
07 0 09 5 ) )9 10 8 09 0 1 2 . .
) : 08 |Jov fo | 1 10| 1| 2 FOTYE 0 ‘ g,-m,,sz;z m P A d‘; © POSSlble In]ury
18 I [ 13 1 13 18 17 14 13 18 1 46 15 14 3 18 16 5 |4 W 8 17 14 12 14 13 18 17 16 15 14 H 18 7 5 13
1 CORNELE J&er X E M P : 'AMENIA 7 R'UIS™H : B ER LI N NA R'W=6"0 D'}
B B,y ©  Property Damage Only (PDO)

24 \\1: o WP | 23 | 2 | 19 PR WR A ia u\R\!‘:{/\E R LTIW P 5 | 19 %20 23— 1 2
Dg OB 4
< %22 2 6 2 3 8 30 29 28 \5\ 26 25 30 € 26 36 2 oy 27 2d 5

Y in 43~
Sanigs

01 06 05 04 03 02 01
Rush River

County Highway Type

—®0— Paved
--@-- Gravel

GN" " HARMO NY
24 19 20 -{‘\ WHP 23

E
I 2
Draig w

éa imwm dp Onn
06 05 04 03 02

“River

1%
i —— o
@,’ 10,7 10 &\
c , 3 7 Al 86 15 14
L & RE , "APLETON
r
| WP 23 | 24 | 19 |20 FEWER | 2
|
@30 9 | 286 2 26 | 25 F 30 | 290 | 28 277 29 35 [ 30 9 | 28 | 27 | 26 27 | 26 | 25 | 30
L ] 6
e 32 $3 34 35 36 ’>m 32 33 34 35 36 31 32 33 34 35 34 35 & &
1 Embden
06 | 05 04 @ 02 o1 fos | 05 04 030201 Joe | 05 04 | 03 Vo2 03 02 | 0 ot
Chaffee . .
07 08 09 |#f0 | 11 12 Jo7 | o8 | 09 | 10 | 1 | 12 Qo7 o8 09 i0 | 1 10 1 2 | oF
' N o e

3 | WTE LWb RHE D1 \3@18 WAWE B U lltd
Alice T W'p

79 20 21 22 23 24

30 29 28 27 26

Crash Data Source: North Dakota Department of Transportation
Traffic Count Source: KL] Engineering

L@ ) ) ‘
29 28 27 26 25 30 27
\ Drain m
Va rren

s = s s Davenport e A3 | 34 | 35

____l___--o- (O (e “

04 | 03 | g m 06 | 05 | 04 03  o0Z] O1

A © // I prain 35
07 /(?8/4( 10 11 1 \\ \‘O/ 08 O':? 10 H@W
|
f ¢ NG M AR

LWB 23 24

06 05 04, 03 02 01 06 05 04 03 02 01 06 05 04 03 1 02

et RN SR R e Cass County Highway Department

Jason Benson CASS COUNTY 1201 Main Ave. W

County Engineer, P.E. GOVERNMENT West Fargo, ND 58078

\ PORTIAL J5Hl Hi GH EA N'D# L W AT sSOIN °
)

1 |
20 I\ W ZE’ 23 24 19 20 -EW W /’E 23 24 1 19 20 -EW w ze) 1 23 24 19

\ Drain g4 .
I rain Drain Tom Soucy
> . Y T | 2@30 B || &= 27 a6 @5 Deputy County Engineer, P.E. (701) 298-2370
. ; . o1 . 49,35 36 Blaine Laaveg d
35 37 33 34 35 36 | 31 3 33 R y www.casscountyn .gov

7Ty

= e (46} {46} Highway Superintendent
Enderlin map updated July 2020

highway@casscountynd.gov




Grandin in42
O Drain 42

) (—3 02 01 06 05 04 03 Ul \l y
® {5 Appendix 18b

12 07 08 09 10 1‘\

02" | 01 | 06 Hb@ 04 03 | 02 01 06 | 05fo4 | 03 02 | 01 | 06 05 |04 | 03 02 foO1 06 | 05 | 04 | 03 | 02, 01 | 06 | 05

1 12 07 08 : 09 10 1 12 07 08 09 10 1 12 07 08 09 0 1 112 07 08 09 10 1 12 07 08 09

onad o8
= LU e e 1D

oo
“ROCHES
wlp LTWER

18 17 :PW% G‘SE 14 13 18 ‘r’%\b WSS 14 13 18 WH Ub TBE RM 13 18 7 BME LT)L 14 13 18 1 ‘K | \N \% 4 ‘l;;'um 1;?6 "\TI OW(B L\jE 1|4
1 \

Cubmwe o ou o PR LT T TS TwWige o o oTwe, L0 Crashes on County Highways:

)
)
N
©
N

I D/‘//u, I Drain 55 Drain 19
| g 1 : ! ] : ." ‘I ( )
3029 28 26 30 | 29,4 28 27 | 26 | 25 o1 29 | s 2 2 25 30 29 28 | 27 | 2 25 ) | 29 | 28 | 27 2% | 25 rW<J_'>/ 28 25 30 O 3 - O
2 Drain 32
<< Page . 25
31 @ 32 | 33 ™R4,| 35 R 132 33 34 3 31 | 32 3 34 | 35 f36 1 2 3 31 =
06 | 05 04 02 o0 05 04 0 02 06 05 04 | 03 02 01 06 0 04 3 0 > 05 04 03 0 C 8 Ap 05 04 | 03 02
: ~ ’ ‘ ’ " ‘ ‘ | )Dmm 41 a3 Ga rdner i
|
o7 Los | ofg 10 11 2 1 07 |\08>~Q o M ol @@ i ”<:>Z
| . rash Severity
: C S
18 1 17 IR 3 18 1 RS 15, T 3 7 6 4 ) 4 3 & U® Pe 14 3 7 ol 1 f B 18 17 16 15 ‘411*,
I Crain 56 I CHy ! U°N E L - pran2sW |°S E°R 1
=
________ I
19 20 BIWR 5 | 0 \TWZR : 23 | 2 997920 B 3 G4 9 | 2 b o 9 W 19 20 ToW B 23 @ [ ) F t 1
| i 1_4._@. N ata
30 g 29 V28 27 | 26 | 25 [ 30 2% | 27 12 300|290 | 28 o7 | 261 fo5
. | itating Inj
i ncapacitating Injury
|

@
0 )3 02 ) 04 : 0. )2 0 D 1 )5 4 03 02 A . i 3 2 & O -. I I .
@1: _-[i_L__L,__:H 386 05 | 04 @w 02 | o1 | 06 y 05 l)?%x, rglisélliki _t@;_} 01 NOH lncapaCItatlng In]ury
7 JL08 | Jo fo | 1| 1 N 08 | 09 | 10 Wqli 10 11 12 oz fosg 09 | 10 | 11 308 1 09 | 10 | 11 @12 O POSSlble In
. i jury
N : CORNELL > | T RYR : { A MPE N°| A4 1?& 8 | 17 Rigy gl 14 13 80P 17g ER L9 N B W-6°o Di?\i
Drai® rain 65
19 : 0 WWWR 5 9w BTWR o Pk W R Ant\ fa o KbV E;R ;T WP, \9$2'f‘ TWR 5 " oW PR 1 f;( ll4 “ Property Damage Only (PDO)
_____ - S I e S e { o7
3%* 28 27 26 25 30 29 28 27 @ 29 28 27 26 g 30 29 28 2% 30 29 € 7 26 B 27 26 5
Srain g5 o . .
31 Us2 | 33 | 3a%[(3s [ 36 31 32 | 33| 2 32 | 33 34 35 f36 | 31 32K 33 | 34 \ 22 ,F?‘ Average Dally Trafflc Count (2018)
" "\ S B . Drain 5.
o6f% 05 | 04 | 0 02 | o1 QC@Q k ( 5 | 04 | 03 fo2 | 010 Ay gt Vi o Y
?@E‘?" o~ O O WM™
)7 08 09 10 1 1 07 08 0¢ 10 0 08 09 0 1 12 07 08 09 10 " 12 ik per@q@”" ) 3§ [ - Cg\\]O 1 Q\s North CDQ QQ %Q (\N
3@ Jg @ River 7:\) 7;\« 7:\) 7§9

BUEEANLO 3 BCRSSELPAY N & HARMS Ny 13 Iwi@_@g—éﬁéj,\d §-®_5 13 18 M 0 @a
T\ \A/ 1 19520~ 31 WP [ 25 24 19 0 | H WP 23 24® WP 23 24 ) 0
26 5 | 30 | 29 | 28 | 27 | /26 2543

3 ?‘n +3H—32 33 34 35 36
version

D‘ton 06 @& 05

20

27 26 Z5w—36——29 | 28

p
28 27 Q26 | 23N\ | 29 | % | 2
Wheatiand -_®~ @ ——
33 | ugme3s | 36 | 31 | 328g3s | 4

B N : 2 " Drain 62
Swangre
03 02 01 06 05 04 03 02 0 06 05@ 04 ¢a

I 6 3 02 c
| % ) 3| 02 5
Q 0 087 09 [ 2 | o7 0 09 10 M 12 | 07 08 | 09 o 1 12 07 08 | 09 E
I
1 . . A
8 A7 1 14 3 3 7 T 3 8 7 g 4 3 [ 18| 4 5 18

y He I L ™ "HOWES” BABLT I EILep" " EVERE
O - {}
| © 2 TWER | o 20 BWR ol T | 20 HWZEB 23 20 |19 20 | i WoP
I

@3‘;‘ 29 | 285 27 | 26 | 25 30 | 29 | 28 | 27, 26 35 y30 | 29 | 28 | 27 | 26 | 25 | 30 | 20 28 | 27
1 3 3 3 34 35 3 ) y .d P N , y o

County Highway Type

—®— Paved
--@-- Gravel

04

APLETON
]—WWP) 23

35 36 31 32 33

Embden
06 | 05 04 93 02 | o1 06 | 05 | 04 —03——02— 01

4
06 = 05 @ 04 quw 01 | 06 | 05 | 04 |03 f 02 .01
Chaffee Lynchburg

7 08 09 0 11 07 08 09

10 1 12

. —-——Fo--==-
é 13 18 WM\A P‘i_ EM
23 24 19 R J\“‘V ;E\ R h’T VZ\,‘ P 24

12

18 WC L 1|6F T/\p N 13 #3 | 17E LWb RHE D"W 13 18 W AWE B U
19 20 I\ W Bj 23 24 ﬁllc?“ -E\ W ZE 23 24 19 20 TW W B

K
1
I
1

T PORTHIAL
19 20 -E\ W ZE’ 23 24

I
18 l\lw‘;\IEw'\/l dE_N!-Nﬂ-K 13
W R | 23 o

):ickson Jason Benson CASS COl l \ TY 1201 Main Ave. W

B~ W A16T | <150 N 3 ] 7 8H A 6 5 14 13
W AT s"OpN DAVENPO County Engineer, P.E.

2 H'1 G'H L'A ND PO

3 7

T P GOVERNMENT WestFargo,ND58078
20 Wb |23 f2

I
20 29 | 28 ka7 | 2 f20|2|nda] Crash Data Source: North Dakota Department of Transportation
I I I 1 Traffic Count Source: KL] Engineering
1|32 | 3¢ 3 | 35 : 3 327 33 4 : 35 iﬂ__i_D veiﬁport‘ =
0 05 04 03 02 : ( 0 04 )3 : 04 03 02 M 06 | 05 .
raniat (B o) I AN Cass County Highway Department
0 0 89 0 1 : ‘_/'_oa_ usn_-m-i 09 10 1 <]-_> z Y
I
I
O

w |2 | W2 | LWR | 2 ¢

19
Oxbow
—

3 4 23 | 24 20 2 20
ain 4 1 \ .
i Drain g4 Drain Tom SOUCY
30 | 29 N8\ | 27V 26 goofl¥30 | 204,28 27 |26 2@3‘3 29 | 28 ] 27126 | 25 | 3 u,,, 26 230 29 | 28 | 27 3”@*""‘@"& p st > 30 Deputy County Engineer, P.E. (701) 298-2370
4 - d ! i .
31 ] 2% Rae | 35 | 36 @ 3teerT) 55 L 2 e | 36 : S I @ 2 B R : SO ) N S 3 3 _ hBlalne La.avegcl www.casscountynd.gov
(46 ] 46 46 el Highway Superintendent highway@casscountynd.gov

= . 6 pui
Enderlin — -t map updated July 2020




number of crashes per year
100

90
80
70
60

50
40
30

20
- 1HLT
0

© ® S

OPDO

[J Possible Injury

@ Non-incapacitating injury
[ Incapacitating Injury

m Fatal




	Blank Page
	Blank Page



