
Water Importation Cost Analysis    

The following tables show the considerations, estimated values, and calculated values for the 

transportation of the imported water from Holbrook to Sun Valley Ranch.  

Site and Vehicle Considerations 

Item  Capacity (gal) Variable 

Delivery Vehicle Water Capacity  800 𝐷𝑤 

On Site Water Tank Size  4800 𝑆𝑇 

 

Estimated Transportation Parameters 

Item  Quantity (units) Variable 

Site to Source Distance  26 (miles) 𝑙 
Vehicle/Fuel Cost  $0.56/mi 𝐶𝑉  

Vehicle/Fuel Cost  

(Round Trip)** 
 $14.56 𝐶𝑉𝑅 =  𝑙 ∙ 𝐶𝑉 

Source Water Price  $1.75 (per 1000 gal) 𝐶𝑊 

 

Estimated Site Considerations 

Item  Quantity (units) Variable 

Sun Valley Population*  5-10 (people) 𝑁𝑃 

Specific Water Demand*  55±10 (gal/(person∙day)) 𝑊𝑢 

Total Water Demand*  225~650 (gal/day) 𝑊𝑑 = 𝑁𝑃 ∙ 𝑊𝑢 

Minimum Site Water Reserve**  7~21 (days) 𝑆𝑅 =
𝑆𝑇

𝑊𝑑
 

Expected Occupation Length  184 (days) 𝐷𝑂 

 

Water importation costs based on actual and estimated considerations of site and vehicle. 

Item  Quantity  Variable 

Expected Number of Annual Water 

Deliveries** 
 53~158 𝐴𝐷 =

𝑆𝑇

𝐷𝑊
∙

𝐷𝑜

𝑆𝑅
 

Annual Transportation Expenses**  $771.68~$2300.48 𝐴𝑇𝐸 = 𝐴𝐷 ∙ (𝐶𝑉𝑅) 

Annual Water Expenses**  $72.45~$209.30 𝐴𝑊𝐸 = (𝐶𝑊 ∙ 𝑊𝑑 ∙ 𝐷𝑂) 

 

*Estimated Value 

**Calculated Based on estimation 

Annual water expenses neglect the cost of vehicle maintenance. The upper and lower limits are 

appropriately used to justify water expenses where the declared variable may appear in formulas 

for subsequent variables. 

 



The calculations for an estimated population of 10 people with a water demand of 55 

gal/person/day are provided below.  

𝐴𝑠𝑠𝑢𝑚𝑖𝑛𝑔 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 10 𝑝𝑒𝑜𝑝𝑙𝑒 (𝑁𝑃)𝑎𝑛𝑑 𝑎 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑤𝑎𝑡𝑒𝑟 𝑑𝑒𝑚𝑎𝑛𝑑 𝑜𝑓
55

𝑔𝑎𝑙
𝑝𝑒𝑟𝑠𝑜𝑛

𝑑𝑎𝑦
 

Total Water Demand: 𝑊𝑑 = 𝑁𝑃 ∙ 𝑊𝑢 = 10 𝑝𝑒𝑜𝑝𝑙𝑒 ∗
55

𝑔𝑎𝑙
𝑝𝑒𝑟𝑠𝑜𝑛

𝑑𝑎𝑦
= 550 𝑔𝑎𝑙/𝑑𝑎𝑦 

 

Minimum Site Water Reserve: 𝑆𝑅 =
𝑆𝑇

𝑊𝑑
=

4800 𝑔𝑎𝑙

550
𝑔𝑎𝑙
𝑑𝑎𝑦

= 8.72 𝑑𝑎𝑦𝑠 ≈ 9 𝑑𝑎𝑦𝑠 

 

Expected Number of Annual Deliveries: 𝐴𝐷 =
𝑆𝑇

𝐷𝑊
∙

𝐷𝑜

𝑆𝑅
= (

4800 𝑔𝑎𝑙

800 𝑔𝑎𝑙 
∗

184 𝑑𝑎𝑦𝑠

9 𝑑𝑎𝑦𝑠
) = 122.67 

 

Assuming average fuel price (𝑃𝐹) and average vehicle efficiency (𝜂𝐹) 

Round Trip Fuel Cost: 𝐶𝑉𝑅 = 𝑙 ∙ 𝐶𝑉𝑅 = 26 𝑚𝑖𝑙𝑒𝑠 ∗
$0.56

𝑚𝑖𝑙𝑒
= $14.56 

 

𝐀𝐧𝐧𝐮𝐚𝐥 𝐓𝐫𝐚𝐧𝐬𝐩𝐨𝐫𝐭𝐚𝐭𝐢𝐨𝐧 𝐄𝐱𝐩𝐞𝐧𝐬𝐞𝐬: 𝐴𝑇𝐸 = 𝐴𝐷 ∙ (𝐶𝑉𝑅) = 122.67 ∗ ($14.56) = $𝟏𝟕𝟖𝟔. 𝟎𝟖 

 

𝐀𝐧𝐧𝐮𝐚𝐥 𝐖𝐚𝐭𝐞𝐫 𝐄𝐱𝐩𝐞𝐧𝐬𝐞𝐬:  

𝐴𝑊𝐸 = (𝐶𝑊 ∙ 𝑊𝑑 ∙ 𝐷𝑂) =
$1.75

1000𝑔𝑎𝑙
∗  550

𝑔𝑎𝑙

𝑑𝑎𝑦
∗ 184 𝑑𝑎𝑦𝑠 = $𝟏𝟕𝟕. 𝟏𝟎 

 

 

 

 


