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To: 

From: 

TECHNICAL MEMORANDUM 

November 16,2010 (Revised May 24,2011)1 

Bob Shattuck, Lennar Communities 

Ken Giberson, MacKay & Somps 

TMNo.: Technical Memorandum No.2 

Subject: Ground Water Demands 
SunCreek Specific Plan 
Rancho Cordova, CA 

Job No.: 7991-10 

Task No.: Task D.2.b 

A. Introduction 

The Sacramento County Water Agency (SCW A) issued a Master Water Study 
(MWS) for the SunCreek Specific Plan (Final Report) in October 20082

. The 
MWS projected the water demands for the project under the then current land use 
plan for the SunCreek Specific Plan. Since that time the land use plan has 
undergone several minor land use changes in response to requirements imposed 
by the City of Rancho Cordova and other related local agencies. 

These changes in land use were the subject of a Technical Memorandum prepared 
by MacKay & Somps Civil Engineers, Inc., issued on July 14,2010. The 
differences between the projected water demands of the prior and updated land 
use plans were found to be insignificant. In fact, the demands projected in the 
MWS are slightly higher than those anticipated to result from the updated land 
use plan. 

The purpose of this technical memorandum is to project the increased demand for 
ground water that will result from the development of the SunCreek Specific Plan 
over the twenty year planning horizon required by SB 610. Additionally, this 
analysis will include similar impacts for the four land use alternatives that are to 
be included in the joint EIRIEIS for the project. 

This analysis will be based on the fmdings of the July 14,2010 Technical 
Memorandum mentioned above. Additionally, this analysis will be based on the 

1 Revised to correct typographical errors in Appendix A Scenarios 4 and 5 and corresponding text changes 
in the body of the technical memorandum. 
2 Prepared by MWH Americas, Inc. 
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results of the MWS referenced above, as well as SCWA's Zone 40 Water System 
Infrastructure Plan (WSIP) prepared by MWH in April 2006. 

B. SCWA Water Supply Program 

SCW A will be the water purveyor for the SunCreek development. SCW A's 
water supply program consists of both ground and surface water supplies. 
Separate facilities for these two water supply components are shown in Figure 1. 

Groundwater Program 

SCWA currently serves the North Service Area (NSA) from two existing 
groundwater sources: 

1. Anatolia Groundwater Treatment Plant. The Anatolia Groundwater 
Treatment Plant (AGWTP) is supplied by the Excelsior Well Field via an 
existing 30-inch diameter transmission pipeline. This system has a current 
capacity of 4.3 MGD, but an ultimate capacity of approximately 8.92 
MGD. 

2. Mather Housing Groundwater Treatment Plant. The Mather Housing 
Groundwater Treatment Plant (MHGWTP) and associated well field have 
a current capacity of approximately 6.0 MGD. Expansion of this facility is 
not feasible at this time. 

These two groundwater facilities provide treated groundwater to SCWA's 
existing customers in the south Mather and SunriselDouglas areas (portions of the 
NSA). These facilities have the capability to be expanded from their current 
combined capacity of 10.3 MGD to 14.92 MGD, but not without some difficulty 
associated with the procurement and development of additional well sites in the 
Excelsior Well Field. 

Surface Water Program 

While SCWA currently serves the SunriselDouglas area (a portion of their North 
Service Area (NSA)) from groundwater supplies, it is SCWA's long term plan to 
serve the NSA with both ground and surface water in a conjunctive use program. 
In fact, to further that goal, SCWA is currently completing a major surface water 
project, the Freeport Regional Water Authority (FR W A) project. The FR W A 
project is actually a joint water supply project sponsored by SCW A and East Bay 
Municipal Utility District (EBMUD). 

SCW A's portion of the project consists of participation in a large diversion 
facility on the Sacramento River just north of the community of Freeport, and a 
recently completed transmission pipeline that will convey diversions easterly to: 

(a) SCWA's new Central Surface Water Treatment Plant (CSWTP) that is 
currently nearing completion at the northeast comer of the intersection of 
Florin Road and Knox Road for treatment prior to delivery to SCWA's 
customers, and 
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Land Use Description 

Low Density Residential (LOR) 
Medium Density Residential (MDR) 
Compact Density Residential (CMDR) 
High Density Residential (HDR) 
Commerial Mixed Use (CMU) 
Local Town Center (Commercial & Employment) 
Public/Quasi Public (PQP) 
School 
Community Park 
Neighborhood Park (PP) 
Neighborhood Green 
Parkway, Paseos and Trails (PC) 
Wetland Buffer/Bike Path Corridor 
Wetland Perserve 
Storm Drain Channel 
Detention Basin (DB) 
Minor Roads 
Major Roads 

Subtotal 

System Loss (7.5%) 

Total (AF/Yr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 

Suncreek Annual Water Demand - Alt 1 
Proposed Project 

Land Use Classification Total Acres 

Single Family 169.4 
Multi-Family Low Density 322.7 
Multi-Family Low Density 20.1 
Multi-Family High Density 34.6 

Mixed Use 31.9 
Local Town Center 59.4 

Public 13.0 
Public Recreation 110.9 
Public Recreation 43.1 
Public Recreation 44.0 
Public Recreation 4.3 

Right-of-Way 9.1 
Vacant 45.2 
Vacant 203.7 
Vacant 5.0 
Vacant 46.9 
Vacant 23.2 
Vacant 79.0 

1265.5 
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7991-00 

Unit Water Annual Average 
Demand Factor1 Water Demand 

(AF/AclYr) (AFlYr) 

2.89 489.6 
3.70 1194.0 
3.70 74.4 
4.12 142.6 
2.51 80.1 
2.51 149.1 
1.04 13.5 
3.46 383.7 
3.46 149.1 
3.46 152.2 
3.46 14.9 
0.21 1.9 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 

2845.0 

213.4 

3058.4 

2.73 

5.46 

7584.4 



Suncreek Monthly Water Demand - Alt 1 7991-00 

Monthly Water Average Daily 

Month Monthly Percent Demand (AF/mo) Flow (mgd) 

January 4.4% 134.6 1.5 
February 4.0% 122.3 1.3 

March 4.8% 146.8 1.6 
April 6.8% 208.0 2.3 
May 9.5% 290.5 3.2 
June 11.4% 348.7 3.8 
July 13.7% 419.0 4.6 

August 13.6% 415.9 4.5 
September 11.5% 351.7 3.8 

October 9.5% 290.5 3.2 
November 6.0% 183.5 2.0 
December 4.8% 146.8 1.6 

Total 100.0% 3058.4 
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Suncreek 7991-00 

Water Supply vs. Demand - Alt 1 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Buildout Percentage 0% 0% 1% 2% 4% 10% 15% 20% 30% 40% 50% 60% 70% 80% 85% 90% 95% 100% 100% 100% 100% 100% 

Total Water Demand -Alt 1 (MGD) 0.00 0.00 0.05 0.11 0.22 0.55 0.82 1.09 1.64 2.18 2.73 3.28 3.82 4.37 4.64 4.91 5.19 5.46 5.46 5.46 5.46 5.46 
(Maximum Day Demands) 

Percentage of Total Water Supply' 
Percent Ground Water 100% 100% 100% 100% 100% 95% 84% 76% 69% 64% 59% 55% 51% 48% 45% 43% 40% 38% 37% 35% 34% 32% 

Percent Surface Water 0% 0% 0% 0% 0% 5% 16% 24% 31% 36% 41% 45% 49% 52% 55% 57% 60% 62% 63% 65% 66% 68% 

Total Ground Water (MGD) 0.00 0.00 0.05 0.11 0.22 0.52 0.69 0.83 1.13 1.39 1.61 1.79 1.95 2.09 2.10 2.10 2.10 2.10 2.00 1.91 1.83 1.75 
Total Surface Water (MGD) 0.00 0.00 0.00 0.00 0.00 0.03 0.13 0.26 0.50 0.79 1.12 1.48 1.87 2.27 2.55 2.82 3.09 3.36 3.46 3.55 3.63 3.71 

Total Water Supply (MGD) 0.00 0.00 0.05 0.11 0.22 0.55 0.82 1.09 1.64 2.18 2.73 3.28 3.82 4.37 4.64 4.91 5.19 5.46 5.46 5.46 5.46 5.46 

Water Demand vs Supply (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Footnote: 
1. Water percentages based on total NSA water supply totals. 
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Land Use Description 

Low Density Residential (LDR) 
Medium Density Residential (MDR) 
Compact Density Residential (CMDR) 
High Density Residential (HDR) 
Commerial Mixed Use (CMU) 
Local Town Center (Commercial & Employment) 
Public/Quasi Public (PQP) 
School 
Community Park 
Neighborhood Park (PP) 
Neighborhood Green 
Parkway, Paseos and Trails (PC) 
Wetland Buffer/Bike Path Corridor 
Wetland Perserve 
Storm Drain Channel 
Detention Basin (DB) 
Minor Roads 
Major Roads 

Subtotal 

System Loss (7.5%) 

Total (AF/Yr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 

Suncreek Annual Water Demand - Alt 2 
Agency Conceptual Strategy Alternative 

Land Use Classification Total Acres 

Single Family 141.5 
Multi-Family Low Density 410.9 
Multi-Family Low Density 18.5 
Multi-Family High Density 12.5 

Mixed Use 10.9 
Local Town Center 0.0 

Public 7.2 
Public Recreation 108.4 
Public Recreation 74.2 
Public Recreation 7.8 
Public Recreation 0.0 

Right-of-Way 11.6 
Vacant 13.0 
Vacant 310.2 
Vacant 6.4 
Vacant 14.9 
Vacant 0.0 
Vacant 117.5 

1265.5 
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7991-00 

Unit Water Annual Average 
Demand Factor1 Water Demand 

(AF/AclYr) (AFlYr) 

2.89 408.9 
3.70 1520.3 
3.70 68.5 
4.12 51.5 
2.51 27.4 
2.51 0.0 
1.04 7.5 
3.46 375.1 
3.46 256.7 
3.46 27.0 
3.46 0.0 
0.21 2.4 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 

2745.3 

205.9 

2951.2 

2.63 

5.27 

7318.4 



Suncreek Monthly Water Demand - Alt 2 7991-00 

Monthly Water Average Daily 
Month Monthly Percent Demand (AF/mo) Flow (mgd) 

January 4.4% 129.9 1.4 
February 4.0% 118.0 1.3 

March 4.8% 141.7 1.5 
April 6.8% 200.7 2.2 
May 9.5% 280.4 3.0 
June 11.4% 336.4 3.7 
July 13.7% 404.3 4.4 

August 13.6% 401.4 4.4 
September 11.5% 339.4 3.7 
October 9.5% 280.4 3.0 

November 6.0% 177.1 1.9 
December 4.8% 141.7 1.5 

Total 100.0% 2951.2 
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Suncreek 7991-00 

Water Supply vs. Demand - Alt 2 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Buildout Percentage 0% 0% 1% 2% 4% 10% 15% 20% 30% 40% 50% 60% 70% 80% 85% 90% 95% 100% 100% 100% 100% 100% 

Total Water Demand - Alt 2 (MGD) 0.00 0.00 0.05 0.11 0.21 0.53 0.79 1.05 1.58 2.11 2.63 3.16 3.69 4.22 4.48 4.74 5.01 5.27 5.27 5.27 5.27 5.27 
(Maximum Day Demands) 

Percentage of Total Water Supply' 
Percent Ground Water 100% 100% 100% 100% 100% 95% 84% 76% 69% 64% 59% 55% 51% 48% 45% 43% 40% 38% 37% 35% 34% 32% 
Percent Surface Water 0% 0% 0% 0% 0% 5% 16% 24% 31% 36% 41% 45% 49% 52% 55% 57% 60% 62% 63% 65% 66% 68% 

Total Ground Water (MGD) 0.00 0.00 0.05 0.11 0.21 0.50 0.67 0.80 1.10 1.34 1.55 1.73 1.88 2.02 2.02 2.02 2.03 2.03 1.93 1.84 1.77 1.69 
Total Surface Water (MGD) 0.00 0.00 0.00 0.00 0.00 0,03 0.12 0.25 0.49 0.77 1.09 1.43 1.80 2.19 2.46 2.72 2.98 3.24 3.34 3.42 3.50 3.58 

Total Water Supply (MGD) 0.00 0.00 0.05 0.11 0.21 0.53 0.79 1.05 1.58 2.11 2.63 3.16 3.69 4.22 4.48 4.74 5.01 5.27 5.27 5.27 5.27 5.27 

Water Supply Shortfall (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Footnote: 
1. Water percentages based on total NSA water supply totals. 
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Land Use Description 

Low Density Residential (LDR) 
Medium Density Residential (MDR) 
Compact Density Residential (CMDR) 
High Density Residential (HDR) 
Commerial Mixed Use (CMU) 

Suncreek Annual Water Demand - Alt 3 
Biological Impact Minimization Alternative 

Land Use Classification Total Acres 

Single Family 166.7 
Multi-Family Low Density 391.3 
Multi-Family Low Density 11.6 
Multi-Family High Density 6.2 

Mixed Use 0.0 
Local Town Center (Commercial & Employment) Local Town Center 0.0 
Public/Quasi Public (POP) Public 4.1 
School Public Recreation 52.0 
Community Park Public Recreation 78.3 
Neighborhood Park (PP) Public Recreation 8.3 
Neighborhood Green Public Recreation 0.0 
Parkway, Paseos and Trails (PC) Right-of-Way 6.7 
Wetland Buffer/Bike Path Corridor Vacant 14.6 
Wetland Perserve Vacant 411.1 
Storm Drain Channel Vacant 0.0 
Detention Basin (DB) Vacant 15.8 
Minor Roads Vacant 0.0 
Major Roads Vacant 98.8 

1265.5 
Subtotal 

System Loss (7.5%) 

Total (AF/Yr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 
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Unit vvater Annual Average 
Demand Factor1 Water Demand 

(AF/AclYr) (AFlYr) 

2.89 481.8 
3.70 1447.8 
3.70 42.9 
4.12 25.5 
2.51 0.0 
2.51 0.0 
1.04 4.3 
3.46 179.9 
3.46 270.9 
3.46 28.7 
3.46 0.0 
0.21 1.4 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 

2483.3 

186.2 

2669.5 

2.38 

4.77 

6619.9 



Suncreek Monthly Water Demand - Alt 3 7991-00 

Monthly Water Average Daily 

Month Monthly Percent Demand (AF/mo) Flow (mgd) 

January 4.4% 117.5 1.3 
February 4.0% 106.8 1.2 

March 4.8% 128.1 1.4 
April 6.8% 181.5 2.0 
May 9.5% 253.6 2.8 
June 11.4% 304.3 3.3 
July 13.7% 365.7 4.0 

August 13.6% 363.1 3.9 
September 11.5% 307.0 3.3 

October 9.5% 253.6 2.8 
November 6.0% 160.2 1.7 
December 4.8% 128.1 1.4 

Total 100.0% 2669.5 
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Suncreek 7991-00 

Water Supply vs. Demand - Alt 3 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Buildout Percentage 0% 0% 1% 2% 4% 10% 15% 20% 30% 40% 50% 60% 70% 80% 85% 90% 95% 100% 100% 100% 100% 100% 

Total Water Demand -Alt 3 (MGD) 0.00 0.00 0.05 0.10 0.19 0.48 0.71 0.95 1.43 1.91 2.38 2.86 3.34 3.81 4.05 4.29 4.53 4.77 4.77 4.77 4.77 4.77 
(Maximum Day Demands) 

Percentage of Total Water Supply' 
Percent Ground Water 100% 100% 100% 100% 100% 95% 84% 76% 69% 64% 59% 55% 51% 48% 45% 43% 40% 38% 37% 35% 34% 32% 
Percent Surface Water 0% 0% 0% 0% 0% 5% 16% 24% 31% 36% 41% 45% 49% 52% 55% 57% 60% 62% 63% 65% 66% 68% 

Total Ground Water (MGD) 0.00 0.00 0.05 0.10 0.19 0.45 0.60 0.72 0.99 1.21 1.40 1.56 1.70 1.83 1.83 1.83 1.83 1.83 1.75 1.67 1.60 1.53 
Total Surface Water (MGD) 0.00 0.00 0.00 0.00 0.00 0.03 0.11 0.23 0.44 0.69 0.98 1.30 1.63 1.98 2.22 2.46 2.70 2.93 3.02 3.10 3.17 3.24 

Total Water Supply (MGD) 0.00 0.00 0.05 0.10 0.19 0.48 0.71 0.95 1.43 1.91 2.38 2.86 3.34 3.81 4.05 4.29 4.53 4.77 4.77 4.77 4.77 4.77 

Water Demand vs Supply (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Footnote: 
1. Water percentages based on total NSA water supply totals. 
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Land Use Description 

Low Density Residential (LDR) 
Medium Density Residential (MDR) 
Compact Density Residential (CMDR) 
High Density Residential (HDR) 
Commerial Mixed Use (CMU) 
Local Town Center (Commercial & Employment) 
Public/Quasi Public (PQP) 
School 
Community Park 
Neighborhood Park (PP) 
Neighborhood Green 
Parkway, Paseos and Trails (PC) 
Wetland Buffer/Bike Path Corridor 
Wetland Perserve 
Storm Drain Channel 
Detention Basin (DB) 
Minor Roads 
Major Roads 

Subtotal 

System Loss (7.5%) 

Total (AF/Yr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 

Suncreek Annual Water Demand - Alt 4 
No USACE Permit Alternative 

Land Use Classification Total Acres 

Single Family 54.3 
Multi-Family Low Density 287.1 
Multi-Family Low Density 97.7 
Multi-Family High Density 18.1 

Mixed Use 6.7 
Local Town Center 0.0 

Public 4.8 
Public Recreation 29.0 
Public Recreation 32.2 
Public Recreation 1.0 
Public Recreation 0.0 

Right-of-Way 0.6 
Vacant 3.3 
Vacant 607.0 
Vacant 0.8 
Vacant 14.3 
Vacant 0.0 
Vacant 108.6 

1265.5 

120 of 131 

7991-00 

Unit water Annual Average 
Demand Factor1 Water Demand 

(A F/AclYr) (AFlYr) 

2.89 156.9 
3.70 1062.3 
3.70 361.5 
4.12 74.6 
2.51 16.8 
2.51 0.0 
1.04 5.0 
3.46 100.3 
3.46 111.4 
3.46 3.5 
3.46 0.0 
0.21 0.1 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 

1892.4 

141.9 

2034.3 

1.82 

3.63 

5044.8 



Suncreek Monthly Water Demand - Alt 4 7991-00 

Monthly Water Average Daily 
Month Monthly Percent Demand (AF/mo) Flow (mgd) 

January 4.4% 89.5 1.0 
February 4.0% 81.4 0.9 

March 4.8% 97.6 1.1 
April 6.8% 138.3 1.5 
May 9.5% 193.3 2.1 
June 11.4% 231.9 2.5 
July 13.7% 278.7 3.0 

August 13.6% 276.7 3.0 
September 11.5% 233.9 2.5 

October 9.5% 193.3 2.1 
November 6.0% 122.1 1.3 
December 4.8% 97.6 1.1 

Total 100.0% 2034.3 
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Suncreek 7991-00 

Water Supply vs. Demand - Alt 4 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Bulldout Percentage 0% 0% 1% 2% 4% 10% 15% 20% 30% 40% 50% 60% 70% 80% 85% 90% 95% 100% 100% 100% 100% 100% 

Total Water Demand -Alt 4 (MGD) 0.00 0.00 0.04 0.07 0.15 0.36 0.54 0.73 1.09 1.45 1.82 2.18 2.54 2.91 3.09 3.27 3.45 3.63 3.63 3.63 3.63 3.63 
(Maximum Day Demands) 

Percentage of Total Water Supply' 
Percent Ground Water 100% 100% 100% 100% 100% 95% 84% 76% 69% 64% 59% 55% 51% 48% 45% 43% 40% 38% 37% 35% 34% 32% 
Percent Surface Water 0% 0% 0% 0% 0% 5% 16% 24% 31% 36% 41% 45% 49% 52% 55% 57% 60% 62% 63% 65% 66% 68% 

Total Ground Water (MGD) 0.00 0.00 0.04 0.07 0.15 0.34 0.46 0.55 0.75 0.92 1.07 1.19 1.30 1.39 1.39 1.40 1.40 1.40 1.33 1.27 1.22 1.17 
Total Surface Water (MGD) 0.00 0.00 0.00 0.00 0.00 0.02 0.09 0.17 0.33 0.53 0.75 0.99 1.24 1.51 1.69 1.87 2.05 2.23 2.30 2.36 2.42 2.47 

Total Water Supply (MGD) 0.00 0.00 0.04 0.07 0.15 0.36 0.54 0.73 1.09 1.45 1.82 2.18 2.54 2.91 3.09 3.27 3.45 3.63 3.63 3.63 3.63 3.63 

Water Demand vs Supply (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Footnote 

1. Water percentages based on total NSA water supply totals. 
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Land Use Description 

Low Density Residential (LDR) 
Medium Density Residential (MDR) 
Compact Density Residential (CMDR) 
High Density Residential (HDR) 
Commerial Mixed Use (CMU) 
Local Town Center (Commercial & Employment) 
Public/Quasi Public (PQP) 
School 
Community Park 
Neighborhood Park (PP) 
Neighborhood Green 
Parkway, Paseos and Trails (PC) 
Wetland Buffer/Bike Path Corridor 
Wetland Perserve 
Storm Drain Channel 
Detention Basin (DB) 
Minor Roads 
Major Roads 

Subtotal 

System Loss (7.5%) 

Total (AF/Yr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MDD times 2.0 

Suncreek Annual Water Demand - Alt 5 
Increased Development Alternative 

Land Use Classification Total Acres 

Single Family 609.8 
Multi-Family Low Density 173.0 
Multi-Family Low Density 0.0 
Multi-Family High Density 31.4 

Mixed Use 17.7 
Local Town Center 0.0 

Public 0.0 
Public Recreation 94.4 
Public Recreation 96.0 
Public Recreation 0.0 
Public Recreation 0.0 

Right-of-Way 0.0 
Vacant 0.0 
Vacant 97.4 
Vacant 0.0 
Vacant 0.0 
Vacant 0.0 
Vacant 145.8 

1265.5 
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Unit vvater Annual Average 
Demand Factor1 Water Demand 

(A F/AclYr) (AFlYr) 

2.89 1762.3 
3.70 640.1 
3.70 0.0 
4.12 129.4 
2.51 44.4 
2.51 0.0 
1.04 0.0 
3.46 326.6 
3.46 332.2 
3.46 0.0 
3.46 0.0 
0.21 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 

3235.0 

242.6 

3477.6 

3.10 

6.21 

8623.9 



Suncreek Monthly Water Demand - Alt 5 7991-00 

Monthly Water Average Daily 

Month Monthly Percent Demand (AF/mo) Flow (mgd) 

January 4.4% 153.0 1.7 
February 4.0% 139.1 1.5 

March 4.8% 166.9 1.8 
April 6.8% 236.5 2.6 
May 9.5% 330.4 3.6 
June 11.4% 396.4 4.3 
July 13.7% 476.4 5.2 

August 13.6% 473.0 5.1 
September 11.5% 399.9 4.3 
October 9.5% 330.4 3.6 

November 6.0% 208.7 2.3 
December 4.8% 166.9 1.8 

Total 100.0% 3477.6 
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Suncreek 7991-00 

Water Supply vs. Demand - Alt 5 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Buildout Percentage 0% 0% 1% 2% 4% 10% 15% 20% 30% 40% 50% 60% 70% 80% 85% 90% 95% 100% 100% 100% 100% 100% 

Total Water Demand -Alt 5 (MGD) 0.00 0.00 0.06 0.12 0.25 0.62 0.93 1.24 1.86 2.48 3.10 3.73 4.35 4.97 5.28 5.59 5.90 6.21 6.21 6.21 6.21 6.21 
(Maximum Day Demands) 

Percentage of Total Water Supply' 
Percent Ground Waler 100% 100% 100% 100% 100% 95% 84% 76% 69% 64% 59% 55% 51% 48% 45% 43% 40% 38% 37% 35% 34% 32% 
Percent Surface Water 0% 0% 0% 0% 0% 5% 16% 24% 31% 36% 41% 45% 49% 52% 55% 57% 60% 62% 63% 65% 66% 68% 

Total Ground Water (MGD) 0.00 0.00 0.06 0.12 0.25 0.59 0.78 0.94 1.29 1.58 1.83 2.04 2.22 2.38 2.38 2.39 2.39 2.39 2.28 2.17 2.08 1.99 
Total Surface Water (MGD) 0.00 0.00 0.00 0.00 0.00 0.03 0.15 0.30 0.57 0.90 1.28 1.69 2.13 2.59 2.89 3.20 3.51 3.82 3.93 4.04 4.13 4.21 

Total Water Supply (MGD) 0.00 0.00 0.06 0.12 0.25 0.62 0.93 1.24 1.86 2.48 3.10 3.73 4.35 4.97 5.28 5.59 5.90 6.21 6.21 6.21 6.21 6.21 

Water Demand vs Supply (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Footnote: 
1. Water percentages based on total NSA water supply totals. 
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AppendixB 

Groundwater Demands by Phase 
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Land Use Description Land Use Classification 

Low Density Residential (LDR) Single Family 
Medium Density Residential (MDR) Multi-Family Low Density 
Compact Density Residential (CMDR) Multi-Family Low Density 
High Density Residential (HDR) Multi-Family High Density 
Commerial Mixed Use (CMU) Mixed Use 
Local Town Center (Commercial & Employment) Local Town Center 
Public/Quasi Public (PQP) Public 
School Public Recreation 
Community Park Public Recreation 
Neighborhood Park (PP) Public Recreation 
Neighborhood Green Public Recreation 
Parkway, Paseos and Trails (PC) Right-of-Way 
Wetland Buffer/Bike Path Corridor Vacant 
Wetland Perserve Vacant 
Storm Drain Channel Vacant 
Detention Basin (DB) Vacant 
Minor Roads Vacant 
Major Roads Vacant 

Subtotal 

System Loss (7.5%) 

Total (AFlYr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote' 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MDD times 2.0 

Suncreek Annual Water Demand by Phase 
Alt 1 - Proposed Project 

Project Water Demands 
Unit Water Annual Average Phase 1 

Demand Factor1 Water Demand Land Use 
Total Acres (AF/AcfYr) (AFlYr) (Acres) 

169.4 2.89 489.6 57.4 
322.7 3.70 1194.0 110.1 
20.1 3.70 74.4 0.0 
34.6 4.12 142.6 11.8 
31.9 2.51 80.1 25.5 
59.4 2.51 149.1 0.0 
13.0 1.04 13.5 8.8 

110.9 3.46 383.7 10.2 
43.1 3.46 149.1 0.0 
44.0 3.46 152.2 19.2 
4.3 3.46 14.9 0.0 
9.1 0.21 1.9 5.3 

45.2 0.00 0.0 15.5 
203.7 0.00 0.0 104.1 

5.0 0.00 0.0 0.0 
46.9 0.00 0.0 15.5 
23.2 0.00 0.0 16.9 
79.0 0.00 0.0 35.7 

1265.5 2845.0 436.0 

213.4 

3058.4 

2.73 

5.46 

7584.4 
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Phase Water Demands 

Phase 1 Annual Phase 2 Phase 2 Annual Phase 3 Phase 3 Annual 
Avg, Demand Land Use Avg, Demand Land Use Avg, Demand 

(AFlYr) (Acres) (AFlYr) (Acres) (AFlYr) 

165.9 75.9 219.4 36.1 104.3 
407.4 150.5 556.9 62.1 229.8 

0.0 20.1 74.4 0.0 0.0 
48.6 9.9 40.8 12.9 53.1 
64.0 6.4 16.1 0.0 0.0 
0.0 0.0 0.0 59.4 149.1 
9.2 2.2 2.3 2.0 2.1 

35.3 91.1 315.2 9.6 33.2 
0.0 43.1 149.1 0.0 0.0 

66.4 17.7 61.2 7.1 24.6 
0.0 4.3 14.9 0.0 0.0 
1.1 3.1 0.7 0.7 0.1 
0.0 29.7 0.0 0.0 0.0 
0.0 99.6 0.0 0.0 0.0 
0.0 0.0 0.0 5.0 0.0 
0.0 19.7 0.0 11.7 0.0 
0.0 6.3 0.0 0.0 0.0 
0.0 28.9 0.0 14.4 0.0 

797.9 608.5 1450.8 221.0 596.4 

59.8 108.8 44.7 

857.7 1559.6 641.1 

0.77 1.39 0.57 

1.53 2.78 1.14 

2127.0 3867.6 1589.8 



Land Use Description Land Use Classification 

Low Density Residential (LOR) Single Family 
Medium Density Residential (MDR) Multi-Family Low Density 
Compact Density Residential (CMDR) Multi-Family Low Density 
High Density Residential (HDR) Multi-Family High Density 
Commerial Mixed Use (CMU) Mixed Use 
Local Town Center (Commercial & Employment) Local Town Center 
Public/Quasi Public (PQP) Public 
School Public Recreation 
Community Park Public Recreation 
Neighborhood Park (PP) Public Recreation 
Neighborhood Green Public Recreation 
Parkway, Paseos and Trails (PC) Right-of-Way 
Wetland Buffer/Bike Path Corridor Vacant 
Wetland Perserve Vacant 
Storm Drain Channel Vacant 
Detention Basin (DB) Vacant 
Minor Roads Vacant 
Major Roads Vacant 

Subtotal 

System Loss (7.5%) 

Total (AFlYr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 

Suncreek Annual Water Demand by Phase 
Alt 2 - Agency Conceptual Impact Plan 

Project Water Demands 
Unit Water Annual Average Phase 1 

Demand Factor1 Water Demand Land Use 
Total Acres (AF/AcfYr) (AFlYr) (Acres) 

141.5 2.89 408.9 52.7 
410.9 3.70 1520.3 113.0 
18.5 3.70 68.5 0.0 
12.5 4.12 51.5 5.9 
10.9 2.51 27.4 0.0 
0.0 2.51 0.0 0.0 
7.2 1.04 7.5 3.0 

108.4 3.46 375.1 10.8 
74.2 3.46 256.7 23.9 
7.8 3.46 27.0 1.6 
0.0 3.46 0.0 0.0 
11.6 0.21 2.4 2.2 
13.0 0.00 0.0 3.9 

310.2 0.00 0.0 151.2 
6.4 0.00 0.0 0.0 
14.9 0.00 0.0 8.4 
0.0 0.00 0.0 0.0 

117.5 0.00 0.0 59.8 

1265.5 2745.3 436.4 

205.9 

2951.2 

2.63 

5.27 

7318.4 
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Phase Water Demands 

Phase 1 Annual Phase 2 Phase 2 Annual Phase 3 Phase 3 Annual 
Avg, Demand Land Use Avg, Demand Land Use Avg, Demand 

(AFlYr) (Acres) (AFlYr) (Acres) (AFlYr) 

152.3 62.9 181.8 25.9 74.9 
418.1 163.1 603.5 134.8 498.8 

0.0 18.5 68.5 0.0 0.0 
24.3 6.6 27.2 0.0 0.0 
0.0 6.1 15.3 4.8 12.0 
0.0 0.0 0.0 0.0 0.0 
3.1 2.2 2.3 2.0 2.1 

37.4 86.7 300.0 10.9 37.7 
82.7 38.2 132.2 12.1 41.9 
5.5 6.2 21.5 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.5 3.0 0.6 6.4 1.3 
0.0 9.1 0.0 0.0 0.0 
0.0 159.0 0.0 0.0 0.0 
0.0 0.0 0.0 6.4 0.0 
0.0 1.7 0.0 4.8 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 44.9 0.0 12.8 0.0 

723.9 608.2 1352.7 220.9 668.7 

54.3 101.5 50.1 

778.2 1454.2 718.8 

0.69 1.30 0.64 

1.39 2.60 1.28 

1929.8 3606.1 1782.5 



Land Use Description Land Use Classification 

Low Density Residential (LDR) Single Family 
Medium Density Residential (MDR) Multi-Family Low Density 
Compact Density Residential (CMDR) Multi-Family Low Density 
High Density Residential (HDR) Multi-Family High Density 
Commerial Mixed Use (CMU) Mixed Use 
Local Town Center (Commercial & Employment) Local Town Center 
Public/Quasi Public (PQP) Public 
School Public Recreation 
Community Park Public Recreation 
Neighborhood Park (PP) Public Recreation 
Neighborhood Green Public Recreation 
Parkway, Paseos and Trails (PC) Right-ot-Way 
Wetland Buffer/Bike Path Corridor Vacant 
Wetland Perserve Vacant 
Storm Drain Channel Vacant 
Detention Basin (DB) Vacant 
Minor Roads Vacant 
Major Roads Vacant 

Subtotal 

System Loss (7.5%) 

Total (AFlYr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 

Suncreek Annual Water Demand by Phase 
Alt 3 - Bio Minimization Impact Plan 

Project Water Demands 
Unit Water Annual Average Phase 1 

Demand Factor1 Water Demand Land Use 
Total Acres (AF/AcfYr) (AFfYr) (Acres) 

166.7 2.89 481.8 53.1 
391.3 3.70 1447.8 127.2 
11.6 3.70 42.9 0.0 
6.2 4.12 25.5 4.4 
0.0 2.51 0.0 0.0 
0.0 2.51 0.0 0.0 
4.1 1.04 4.3 3.0 

52.0 3.46 179.9 11.8 
78.3 3.46 270.9 24.1 
8.3 3.46 28.7 1.9 
0.0 3.46 0.0 0.0 
6.7 0.21 1.4 1.7 
14.6 0.00 0.0 7.9 

411.1 0.00 0.0 145.4 
0.0 0.00 0.0 0.0 
15.8 0.00 0.0 8.6 
0.0 0.00 0.0 0.0 

98.8 0.00 0.0 47.3 

1265.5 2483.3 436.4 

186.2 

2669.5 

2.38 

4.77 

6619.9 
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Phase Water Demands 

Phase 1 Annual Phase 2 Phase 2 Annual 
Avg, Demand Land Use Avg, Demand 

(AFfYr) (Acres) (AFfYr) 

153.5 89.9 259.8 
470.6 165.3 611.6 

0.0 11.6 42.9 
18.1 1.8 7.4 
0.0 0.0 0.0 
0.0 0.0 0.0 
3.1 1.1 1.1 

40.8 34.3 118.7 
83.4 45.8 158.5 
6.6 6.4 22.1 
0.0 0.0 0.0 
0.4 2.7 0.6 
0.0 6.7 0.0 
0.0 207.2 0.0 
0.0 0.0 0.0 
0.0 4.6 0.0 
0.0 0.0 0.0 
0.0 30.8 0.0 

776.5 608.2 1222.8 

58.2 91.7 

834.7 1314.5 

0.75 1.17 

1.49 2.35 

2070.0 3259.7 

Phase 3 
Land Use 
(Acres) 

23.7 
98.8 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
8.4 
0.0 
0.0 
2.3 
0.0 
58.5 
0.0 
2.6 
0.0 

20.7 

220.9 

Phase 3 Annual 
Avg, Demand 

(AFfYr) 

68.5 
365.6 

0.0 
0.0 
0.0 
0.0 
0.0 

20.4 
29.1 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

484.0 

36.3 

520.3 

0.46 

0.93 

1290.3 

7991-00 

~o 

~O 

~O 

~O 

0.0 
~O 

0.0 
~O 

~O 

~O 

~O 

~O 

~o 

~O 

~O 

~O 

~o 

~O 



Land Use Description Land Use Classification 

Low Density Residential (LDR) Single Family 
Medium Density Residential (MDR) Multi-Family Low Density 
Compact Density Residential (CMDR) Multi-Family Low Density 
High Density Residential (HDR) Multi-Family High Density 
Commerial Mixed Use (CMU) Mixed Use 
Local Town Center (Commercial & Employment) Local Town Center 
Public/Quasi Public (PQP) Public 
School Public Recreation 
Community Park Public Recreation 
Neighborhood Park (PP) Public Recreation 
Neighborhood Green Public Recreation 
Parkway, Paseos and Trails (PC) Right-of-Way 
Wetland Buffer/Bike Path Corridor Vacant 
Wetland Perserve Vacant 
Storm Drain Channel Vacant 
Detention Basin (DB) Vacant 
Minor Roads Vacant 
Major Roads Vacant 

Subtotal 

System Loss (7.5%) 

Total (AFlYr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote: 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MDD times 2.0 

Suncreek Annual Water Demand by Phase 
Alt 4 - No USACE Permit Plan 

Project Water Demands 
Unit Water Annual Average Phase 1 

Demand Factor1 Water Demand Land Use 
Total Acres (AF/Ac/Yr) (AFlYr) (Acres) 

54.3 2.89 156.9 34.2 
287.1 3.70 1062.3 49.1 
97.7 3.70 361.5 59.5 
18.1 4.12 74.6 8.7 
6.7 2.51 16.8 3.7 
0.0 2.51 0.0 0.0 
4.8 1.04 5.0 2.7 

29.0 3.46 100.3 8.0 
32.2 3.46 111.4 19.0 
1.0 3.46 3.5 0.0 
0.0 3.46 0.0 0.0 
0.6 0.21 0.1 0.6 
3.3 0.00 0.0 0.0 

607.0 0.00 0.0 190.9 
0.8 0.00 0.0 0.8 
14.3 0.00 0.0 7.9 
0.0 0.00 0.0 0.0 

108.6 0.00 0.0 51.4 

1265.5 1892.4 436.5 

141.9 

2034.3 

1.82 

3.63 

5044.8 
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Phase Water Demands 

Phase 1 Annual Phase 2 Phase 2 Annual Phase 3 Phase 3 Annual 
Avg, Demand Land Use Avg, Demand Land Use Avg, Demand 

(AFlYr) (Acres) (AFlYr) (Acres) (AFlYr) 

98.8 20.1 58.1 0.0 0.0 
181.7 149.2 552.0 88.8 328.6 
220.2 38.2 141.3 0.0 0.0 
35.8 9.4 38.7 0.0 0.0 
9.3 3.0 7.5 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
2.8 2.1 2.2 0.0 0.0 

27.7 10.5 36.3 10.5 36.3 
65.7 5.2 18.0 8.0 27.7 
0.0 1.0 3.5 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.1 0.0 0.0 0.0 0.0 
0.0 3.3 0.0 0.0 0.0 
0.0 320.7 0.0 95.4 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 3.8 0.0 2.6 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 41.6 0.0 15.6 0.0 

642.1 608.1 857.7 220.9 392.6 

48.2 64.3 29.4 

690.3 922.0 422.0 

0.62 0.82 0.38 

1.23 1.65 0.75 

1711.8 2286.5 1046.5 



Land Use Description Land Use Classification 

Low Density Residential (LOR) Single Family 
Medium Density Residential (MDR) Multi-Family Low Density 
Compact Density Residential (CMDR) Multi-Family Low Density 
High Density Residential (HDR) Multi-Family High Density 
Commerial Mixed Use (CMU) Mixed Use 
Local Town Center (Commercial & Employment) Local Town Center 
Public/Quasi Public (PQP) Public 
School Public Recreation 
Community Park Public Recreation 
Neighborhood Park (PP) Public Recreation 
Neighborhood Green Public Recreation 
Parkway, Paseos and Trails (PC) Right-of-Way 
Wetland Buffer/Bike Path Corridor Vacant 
Wetland Perserve Vacant 
Storm Drain Channel Vacant 
Detention Basin (DB) Vacant 
Minor Roads Vacant 
Major Roads Vacant 

Subtotal 

System Loss (7.5%) 

Total (AFlYr) 

Average Day Demand (MGD) 

Max Day Demand (MGD)2 

Peak Hour Demand (gpm)3 

Footnote' 

1. Zone 40 Water Supply Master Plan 

2. Max Day Demand equals ADD times 2.0 

3. Peak Hour Demand equals MOD times 2.0 

Suncreek Annual Water Demand by Phase 
Alt 5 -Increased Development Impact Plan 

Project Water Demands 
Unit Water Annual Average Phase 1 

Demand Factor1 Water Demand Land Use 
Total Acres (AF/AcfYr) (AFlYr) (Acres) 

609.8 2.89 1762.3 188.0 
173.0 3.70 640.1 78.7 
0.0 3.70 0.0 0.0 
31.4 4.12 129.4 22.6 
17.7 2.51 44.4 5.5 
0.0 2.51 0.0 0.0 
0.0 1.04 0.0 0.0 

94.4 3.46 326.6 9.3 
96.0 3.46 332.2 32.7 
0.0 3.46 0.0 0.0 
0.0 3.46 0.0 0.0 
0.0 0.21 0.0 0.0 
0.0 0.00 0.0 0.0 

97.4 0.00 0.0 38.1 
0.0 0.00 0.0 0.0 
0.0 0.00 0.0 0.0 
0.0 0.00 0.0 0.0 

145.8 0.00 0.0 61.5 

1265.5 3235.0 436.4 

242.6 

3477.6 

3.10 

6.21 

8623.9 
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Phase Water Demands 

Phase 1 Annual Phase 2 Phase 2 Annual Phase 3 Phase 3 Annual 
Avg, Demand Land Use Avg, Demand Land Use Avg, Demand 

(AFlYr) (Acres) (AFlYr) (Acres) (AFlYr) 

543.3 287.8 831.7 134.0 387.3 
291.2 64.5 238.7 29.8 110.3 

0.0 0.0 0.0 0.0 0.0 
93.1 8.8 36.3 0.0 0.0 
13.8 12.2 30.6 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 

32.2 76.7 265.4 8.4 29.1 
113.1 48.7 168.5 14.6 50.5 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 48.1 0.0 11.2 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 61.4 0.0 22.9 0.0 

-_.-

1086.7 608.2 1571.2 220.9 577.1 

81.5 117.8 43.3 

1168.3 1689.0 620.4 

1.04 1.51 0.55 

2.09 3.02 1.11 

2897.1 4188.4 1538.4 




