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Problem Statement Inventory Plan Performance Metrics

Code Material Description

| | |
o : : Iij = Iigj-ny + x5 + oy + 1y + wy;
04 Bread/Bakery: Bread, Biscuits, Rolls, Batter, Tortillas, Pie Crusts Decision variables:
06 Complete Meal/Entree, Soup where | = product categories 4,6,7,10,14,15,16,23,27,28and j =1

e : X;; = pounds of product category i in time period j
07 Dairy: Yogurt, Cheese, Milk, Butter, Sour Cream, Ice Cream ij =P fr gory P 1 Iisyy; = B+ x;+ py + ry + g

Other parameters: E.=l;— D

|
14 Juice: 100% Fruit or Vegetable i if
rO I I I S u p p y C a I I l 15 Meat/Fish/Poultry u;; = pounds of product category i received from USDA in time period j where i = product categories 4,6,7,10,14,15,16,23,27,28and j = 1,2, 3, ..., 12 ~> X

0.25 million bs.

23 Protein - Non-Meat: Peanut Butter, Beans, Eggs, Pork & Beans, Nuts 1;; = pounds of product category i received from retail and other donors in time period j
L] -
0.50 million lbs.

[ [ 5 Objective function:
27 Vegetablejs. Canned and Frozen pi; = pounds of product category i already purchased from current retailors in time period j .
— 28  Fresh Fruits/Vegetables o Z
min £ = Cu'xt'j + U'Uu':.f + P'-J'p[.f
¢;j = unit cost of product category i in time period ]
' [ b Subject to: . .
m m 0.75 million Ibs.
’ u S a e a . »
1 million lbs.
] = = . . L ZEU- < 5,224,800
I L I I l;; = inventory of product category i in time period j
0 — — . s ® _J, . _ N _ ] _ The total amount of products in freezer storage must not exceed capacity
E;; = ending inventory of product category i in time period j
ZEU- < 2,730,000

Where | = product categories 4, 6, 7, 10, 14, 15, 16, 23, 27, 28

10 Fruit: Canned and Frozen

v

U;; = USDA unit cost of product category i in time period j

AY

E;=0

Ending inventory must be greater than or equal to 0
F;; = cost of already purchased product category i in time period j
i

= demand Gf p*mduct categﬂry i in time pETEDd j The total amount of products in dry storage must not exceed capacity

X X X XO
v

AY

Ul h WN =

The total amount of products in cooler storage must not exceed capacity

declining product categories R 5 < 0%

LDy 2D;, LD;;

x;; = integer

and optimize delivery routes to D < 10%

Excel Purchased 10,468,653 AMPL Purchased
- D < 20% 3
Categories 1 2 3 4 5 6 7 8 9 10 11 12Total Categories 1 2 3 4 5 6 7 8 9 10 11 12Total
Bread/Bakery . - n - n . - . & i y E E Bread/Bakery - - - - - - - - - - - - -
e ] i L I i : i L 43,735 203,332 - . - 247,067 Complete Meal | L L g 247,067.00 - - - i : = i 247,067.00 n - 3 ﬂ% 4
Dairy 120,636 - £ 257,427 546,518 - 167,231 207,436 - 190,240 123,562 164,972 1,778,022 Dairy 176,734.00 236,213.00 110,184.00 210,854.00 - 357,827.00 1.00 113,941.00 93,495.00  478,774.00 - - 1,778,023.00
= Fruit : - - - . : - 134,001 - 109,943 134,210 83,385 461,538 Fruit s L L L 461,539.00 - i i B L L 8 461,539.00
u IMeat/Fish/Poultry 8 E = E g 8 49,423 = = z 114,239 99,292 262,954 Meat/Fish/Poultry 262,954.00 - - - - - : - : - - : 262,954.00
Mixed Assorted 1,627,415 - 1,486,466 - 797,946 1,967,468 - g g i 83,087 i 5,962,382 bl et 1,627,420.00 - 3,183,620.00 - L L 1,151,350.00 - B L L s 5,962,390.00
Non-Meat Protein B - - E 857,553 - - - - - 135,571 103,592 1,096,716 Non-Meat Protein s L L L 1,096,720.00 - L i i - - - 1,096,720.00
[Vegetables: Canned and
= Vegetables: Canned and Frozen - - - 586,030 - g - - - - 1,945 72,000 659,974 Frozen - - - - 659,975.00 - : - : - - - 659,975.00
P rO e C l P | I r O s e Fresh Fruit and Veggies = > = > . . - = . - . . E Fresh Fruit and Veggies - s 8 - 8 - 8 - S - - - -
Purchased 8,850,012 )
— 2021 Monthly Expenditures Yearly Comparisons -
Categories 1 2 3 - 5 6 7 8 5 10 1 12Total 8,000,000.00 45,000,000.00
||
. e T T T T T . ransportation
35,000,000.00
e e r I e W e re e O O -omplete Meal - - = L * 8 9,117 8 114,325 54,422 . . 177,864 6,000,000.00
30,000,000.00
Dairy - . 285,828 - 334,320 428,212 1,098,114 - - 260,483 242, 873 316,363 2,966,193 5,000,000.00 = = =
E 25,000,000.00
] m Fruit - . - . . - - . . 228,235 - 54,696 282,931 £ 4,000,000.00 »
j 20,000,000.00
juice - - - - - - - - - - - - - 3,000,000.00
15,000,000.00
meat/Fish/Poultry - : 3 s - : - . . 191,932 8 105,564 297,495 2,000,000.00 10,000,000.00
,000,000. -
Mixed Asssorted - 1,486,625 - 508,880 1,382,718 - 223,912 - - 290,183 - - 3,892,322 1,000,000.00 5.000.000.00 e e S
= = ,000,000.
Non-meat Protein - . - . 350,81% . - 579,910 - - - 115,743 1,050,472 - . O ‘ r ‘ I V‘ r rO u a
vm 1 2 3 4 5 6 7 8 9 10 1 12 2019 2020 2021
Canned and Montns Years
Frozen : : : : : : : : 21,101 157,459 - 4,174 182,735 Purchasing ——Total ——Budget o
Fresh Fruit and urchasing otal
veggies - - - - - - - - - - - - -

supplement Inventory losses
and optimize routes to better

Delivery Date Day of the Week Ship-To Address Ship-To City > B growth classification > > - # of Trucks > > > Priority of the County =
NZ212022 Saturda: 1] 3811E. 12th St. ‘Austin Travis 31.60 1Large increase 3,638 758 Bobtaill Non COL High 16,500 42,000 47,500 8,500 1,500 3,500
2212022 Saturda [1] 2600 S 1st St Temple Bell 23.22 1Large increase 12,468 891 48 ft tractor trailer High n . N n
NZZI2022 Ssalu::lda g :::: :::: 126%%0 1,4213;5 E 53 e :rflgler :::: 30 ft route trailer |48 ft tractor trailer| 53 ft tractor trailer| Bobtail/ Non CDL| Duck Isuzu
Woai2022 Mondas 1 7Z10 Brush Country Rd Austin Travis 31.60 TLarge increase 4.488 788 23:2:.; Fon COL High 73% 60% 74% 75% 52% 73%
u ] W24H2022 Monday 1 7000 Woodhue Austin Travis 31.60 1Large increase 450 272 Bobtaill Non CDL High
W24H2022 Monday 1 1200 E Bundberg Lane Austin Travis 31.60 1Large increase 13.945 1187 48 Ft tractor trailer High 43%
W24H2022 Monday 1 1150 5. Bell Blvd [Twin Lakes]) Cedar Park Yilliamson 55.49 1Large increase 8. 745 251 1 1 30 Ft route trailer 8 High 30%
W2412022 Monda 1 905 Bedford Stree! Austin Travis 31.60 1Large increase 210 17 1 1 Duck 9 High
S O O W I a e I e S WzZ4iz2022 Monda; 1 2001 Roseuo‘od : ﬁus:in Travis 3160 1 Lalge increase 450 35 1 1 Duck 10 High 2
l | I I I l I l ‘ WZ4iZ022 Monday i T143 Salina Ave. Austin Travis 31.60 TLarge increase 300 74 i] i] Duck il High 88% 71%
W24H2022 Monday 1 P.0O. Box 5 Temple Bell 23.22 1Large increase 10,060 454 1 1 30 Ft route trailer 12 High
| W242022 Monday 1 FOOD CARE CENTER Killeen Bell 23.22 1Large increase 12,220 731 1 1 30 Ft route trailer 13 High 53%
paTz057 Honday ; 5101 Wezectir P Kiloen B 5377 TCare v 1 30 it routs ol i High 88%
W242022 Monda; 1 220 Herndon Street San Marcos Hays 53:33 1 Lalge increase 21,173 828 1 1 48 Ft tractor trailer 14 Medgium 2
W242022 Monday 1 901 Bois-D'arc Street Lockhart Caldwell 18.48 2 Moderate increase 1 48 Ft tractor trailer 14 Medium 33%
W24H2022 Monday 1 300 Crystal Falls Parkw ay Leander Yilliamson 55.49 1Large increase 5.969 240 1 1 Bobtail! Hon CDL 15 High 53%
W2412022 Monda 1 1401 Hwy 183 Leander Williamson 5549 1Large increase 1 Bobtail! Mon COL 15 High
W24H2022 Monda; 1 2303 Eucl’i’d Ave. Austin Travis 31.60 1 Lalge increase 4,861 214 1 1 Bob:ailf Mon CDL 16 High 2
W242022 Monday 1 TDZW. Ave. G Temple Bell 23.22 1Large increase 10060 454 1 1 30 it route trailer 17 High 14%
2412022 Monday 2000 W. Airport Hoad Temple Bell 23.22 1Large increase 1 30k route trailer 17 High
WZ4i2022 Monday 4403 Russel: Dr. Rustin Travis 31.60 ] La.ge increase 8.318 FAE] ] ] Bob:ailf lt‘\lo:n COL 18 High 30%
12412022 Monday ACTS STOREHOUSE Waco MclLennan 11.86 2 Moderate increase 5.733 305 1 1 Bobtail! Non COL 19 High 20% O S O
WZAIZ022 Maonday ENIA ENIA 60,202 547 5 Z 48 ft tractor trailer 20 THIA o
isbiz077 Vedneod s oD Bon 33 Sz Faswep 5755 1T ore ineroncs S027 b 1 1 S 5 Hich 61% I l I
W2Z612022 YWednesday 220 Herndon Street San Marcos Hays 59.69 1Large increase 1.812 T8 1 1 Duck 23 Medium
WZBIZ022 Wednesday San Saba Civic Center San Saba San Saba 153 4 Stagnent 6.633 255 ] ] Bobtaill Non COL 24 Low 74%
W2Z612022 YWednesday 6002 Jain Ln. Austin Travis 31.60 1Large increase 5.508 214 1 1 Bobtaill Non CDL 25 High 50%
2612022 Wednesda: 2000 . Airport Hoad Temple Bell 23.22 1Large increase 16,654 Firi:] 1 1 30k route trailer 26 High
W2Z612022 Uednesda; 106 W. ﬂ.vell:l Temple Bell 23.22 1 Lalge increase 1 30 [: IDI.I:E :lailel 26 High 2 [ ]
WZEBIZ022 Wednesday ENIA 42,612 1412 3 Z 48 ft tractor trailer Z7 TNIA
- - - Growth Claseification . County Priority Growth percentage g p—— 30 ft route trailer 48 ft tractor trailer 53 ft tractor trailer Bobtail/ Non CDL Duck Isuzu
Travis Large increase T Large decrease Sum of Weight Column Labels -7 55.51% 73.79% 98.73% 42.87% 21.18% 25.74%
I I V mui?fn"s.:-n ::::gz T 2k > W x 105 Moderate decrease Row Labels ¥ 1largeincrease 2 Moderate increase 3 Slight increase 4 Stagnent 5 Moderate decrease Grand Total 40.95%
-2 r Hor 22 Stagnent .
Brastrop Large increase Sz 2 % A0mC Slig?"ul: PH———— 30 ft route trailer 499315 116861.72 14363 25260 19874 675673.72 75.19% - -
Sl o orease o 032 < ¥ < 2052 Moderate increase 48 ft tractor trailer 465074.6 202331 115926 7833316 100.00% 65.87%
Tetemar o e o2 I - > 205 Large increase 53 ttractor trailr 721l 50731 122842 o el a IO n S I O e C an a el
Caldwell MModerate increase Iledium .
— et — Sum of Weight Column Labels ¥ Bobtail/ Non CDL 540601.76 108794.6 38223 32219 47077  766915.36 317%
[ = Llano Moderate increase Low Low ‘+Me diurm Grand Total Duck 48256.56 1450 999 1893.5  52599.06 100.17%
Giillespie MModerate increase Lo
. Compacas Y P —— — S - s L Isuzu 106780.08 9728.1 3161 119669.18 2857
Corgelle Slight ncrease Miedium OW Labels calum OW | Grand Total 1732139 489896.42 169511 57479 72005.5 2521030.92 6.80%
— e el #lan 13,686 | 39,267 | 258,901 79.55% | 15.17% | 5.29% 14.00%
E_’E'ES“:‘"E 2‘39“9“‘ mejﬁ”m Feb 33,968 | 149,741 | 556,349 66.98% | 26.91% 6.11% Large increase | Moderate increase | Slight increase | Stagnent | Moderate decrease Total 5.60%
imestone tagnent edium
San Saba Stagnent e Mar 82,620 | 300,999 | 1,705,781 7751% | 17.65% |  4.84% 1732139 489896.42 169511 57479 72005.5 2521030.92 ;;33: -
Milam Moderate decrease Medium .
Falls Mo derate deoreas Lou Grand Total 130,274| 490,007 | 2,521,031 75.40% | 10.44% | 5.17% GRS i B Ll = T
Iill= MModerate decrease Lo ’
[ | ’ [ | |

|
_ total cost 5 492.83 original cost: 5 620.77
cost savings 5 127.94 original distance 1007.4|miles S S O C I a e rO e S S O r

percent cost reduction 20.61%

B3 Tractor Traler

C ate g O r i e S tO p ro C u re Cost pi.*r$ an:;IEi.l Humhﬂ;n Fleet Truck Type Truck '::;ggt Limit Eul;zglﬁim“

total distance 666.3061(miles
407 7 31t Tratkor Traler &0 |68 distance reduction | 341.0935|miles F
. m . mm—— acu onsor
D eve I 0O p ada Mmo d = I 1[0 i | Ntk Tl Bl m __ __
Truck Type # used Avg. |b Utilization |Avg ftA3 Utilization
TIE Beon 0L i i Sfrscoraier | ol s
- - A3 ft Tractor Trailer 4 53.99% 86.46%
$|}34 ] |5|.|E|.| 3500 5[|[| 30 ft Route Trailer 1 86.53% 59.43% D r I a ra N OVO a P h D
optimize partner agenc - ' C Rl g
$|]31 ] |:||.||:|.; ].5["] 25[| Isuzu 1 80.37% 44.60%
Duck 0|N/A N/A -
Stop Name Stop number # Address Weight Ibs Cubic ft Latitude Longitude
d e I I Ve r ro u te S CTF8 0 6500 Metropolis Dr N/A N/A 3020356 9771026 " [total cost 3 62077
Spanish 7th Day 1 100 W. Rundberg Lane 5,043 378 30.36156 -97 69333 total distance 10074 rniles
Rosewaod 2 2800 Webberville Rd 5,424 181 30.2657 -97.71052 tatal routes 12
Covenant 3 4410 Duval Road 8,670 233 30.41384 -97.73201 Trucks Used:
Caritas i 3005.15th st 10,630 235 3134761 9713818 Truck Type # used Avg. |b Utilization |Avg Ft*3 Utilization
— S S e n A S v v
5t Johns FF 7 7500 Blessing Ave 2,200 70 3033283 97 60344 45 ft Tractor Trgller 2 EE"Gf &8 E?:i
lampasas/ CSFP 8 701 N. Key Ave. 13,027 552 3107314 -98.18523 30 ft Route Trailer 3 7B.7B 53.41%
Gilbert g 541 Gilbert Rd 25,588 939 3025858 9759229 Bobtaill Mon COL 4 89,747 41637
Goldthwaite 10 1509 Hanna Valley Rd 7,014 257 314557 -98. 57999 lzzu 1 BZ.B65 14.00%
Onian Creek 11 5600 £ William Cannon Dr 14,277 523 30.17803 -97.74039 Diuck 2 93 773 44 B0
Waco 12 900 T¥-340 Loap 26,850 1153 3160441 97.10171 Total Truck Utlization T 70 4% B 543




