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SECTION 1 - General 

1. GENERAL 

1.1 Background 

Royal Kunia Phase II (RKII) is an approximately 347-acre proposed master planned 

development and includes the following TMK’s: 9-4-002:001, 070, 071, 078 and 079. 

The proposed development includes commercial and industrial uses, single family and 

multi-family housing, school, parks, roadways, and utility infrastructure. RKII will include 

a new sewer system that is intended to be dedicated to the City and County of Honolulu 

(City). 

A Revised Sewer Master Plan for Royal Kunia (revised RKSMP) was prepared by Park 

Engineering Inc. in May 1996 (See Appendix B). This report updates the RKSMP for 

RKII. 

The proposed sewer master plan for RKII is based on the existing downstream 

conditions and proposed RKII development plan by Haseko Royal Kunia LLC. 

1.2 Objectives and Scope 

The objective of this sewer master plan (SMP) is to describe the proposed wastewater 

improvements needed to support the RKII development. 

The scope of this SMP includes RKII improvements within parcels 9-4-002:001, 070, 

071, 078 and 079. Offsite developments include the State of Hawaii Department of 

Agriculture (DOA) 24 single family residential units near the northeast corner of the 

development, and the Robinson Kunia Land LLC development located east of RKII. The 

proposed infrastructure shall serve RKII and the offsite developments. 

1.3 Project Location 

RKII is located within the Ewa District on the island of Oahu and is approximately 1.3 

miles north of the H-1 Freeway junction at Kunia Road. The project is located northeast 

of Kunia Road and north of Anoiki Street. The project site is bounded by agricultural land 

to the north, Waikele Gulch to the east, Anoiki Street and the Royal Kunia Phase I 

subdivision (RKI) and the Royal Kunia Country Club golf course to the south, and Kunia 

Road to the west. See Figure 1-1 and 1-2 for the Regional and Location Map. 

ROYAL KUNIA PHASE II 
Sewer Master Plan Update 

1-1 



      

 

 

      
    

   

           

            

             

               

 

 

    

            

            

        

              

    

           

             

            

             

              

    

             

             

           

    

 

            

    

 

SECTION 1 - General 

1.4 Proposed Development 

The proposed RKII land uses include single family and multi-family residential, 

commercial, industrial, school, and parks. The proposed development contains up to 

1850 homes, 123.7 acres of commercial and industrial use, 12 acres of schoolgrounds 

and at least 10 acres of park. See Figure 1-3 for the proposed conceptual development 

plan. 

1.5 Sustainable Communities Plan 

The project is located within the City’s Central Oahu Sustainable Communities Plan 

(SCP) boundary. The Central Oahu SCP, dated March 2021 section 4.3.1, indicates 

wastewater treatment shall follow the following general policies: 

• “All new developments in Central Oahu to be connected to a regional or 

municipal sewer service system.” 

• “Where feasible, use recycled water recovered from treated wastewater effluent 

as a source of non-potable water for irrigation and other uses where appropriate 

and approved by the Department of Health and Board of Water Supply.” 

• “Locate wastewater treatment plants in areas shown as planned for industrial use 

and away from residential areas shown on the Urban Land Use Map in Appendix 

A of the SCP” 

• Use a City review and approval process which provides adequate public notice 

and input for any major new private wastewater treatment plant. Do not require 

such comprehensive review and approval for other system elements, such as 

pump stations and mains. 

The proposed RKII sewer system supports the City’s Central Oahu SCP General 

Policies indicated above. 
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SECTION 1 - General 

FIGURE 1-1 – Regional Map 
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SECTION 1 - General 

Figure 1-2 – Location Map 
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SECTION 2 - Existing Conditions 

2. EXISTING CONDITIONS 

2.1 Existing and Surrounding Uses 

The existing site is unimproved with ground cover generally consisting of prairie grass, 

cane grass, and thin stand trees. Existing Improvements adjacent to the site include 

Kunia Road and the existing RKI subdivision. There are no existing sewer system 

improvements in the RKII Parcels. 

2.2 Existing Topography 

The overall terrain of the project site is sloping in the southward direction, with elevations 

varying from approximately 600 feet above mean sea level (MSL) at the north end of the 

site to 425 feet MSL at the south end of the site. Overall slopes generally vary between 

3% to 5%, with steeper slopes of 30% or greater in the Gulch that runs through the 

western portion of the site. 

2.3 Existing Wastewater Collection System 

The existing RKI wastewater infrastructure is designed to accommodate the proposed 

RKII wastewater flows in accordance with the approved master plans. Three existing 

stubouts (15-inch, 18-inch and 8-inch) are located along Anoiki Street and one 18-inch 

stubout is located at Anonui Street. The locations of the stubouts are shown in Figure 4-

1. 

The existing regional wastewater system consisting of 18-inch to 24-inch pipes are 

designed to convey wastewater flows from RKII, RKI, Village Park, and the west side of 

Waipahu South to the Waipahu Wastewater Pump Station (Waipahu WWPS) located 

along Waipahu Depot Street. The Waipahu WWPS pumps collected wastewater 

southwest to the City’s Honouliuli Wastewater Treatment Plant (HWWTP). The existing 

sewer system is shown in Figure 2-1. 
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SECTION 2 - Existing Conditions 

2.4 Existing Wastewater Treatment and Disposal 

The HWWTP, located along Geiger in Ewa Beach, treats and disposes all of the 

wastewater generated by several communities in the Honouliuli sewer basin, including 

Royal Kunia. The locations of the HWWTP and surrounding WWPS are shown in Figure 

2-2. Per the City and County of Honolulu’s “Central Oahu Sustainable Communities 

Plan”, dated March 2021, HWWTP has an existing capacity of 38 million gallons per day 

(mgd). 

The “Development Plan Land Use Amendment Application and Final Environmental 

Assessment for Royal Kunia, Phase II Increment 3” prepared by William E. Wanket, Inc., 

dated May 1996, indicates that wastewater generated by the project “is expected to be 

accommodated at the treatment facility [HWWTP] after its expansion is completed in 

1997. Thus, the project should not result in a significant impact to wastewater facilities 

serving the area.” 
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SECTION 2 - Existing Conditions 

Figure 2-1 – Existing Sewer 
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SECTION 2 - Existing Conditions 

Figure 2-2 – Regional Sewer Facilities 
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SECTION 3 – Criteria and Methodology 

3. CRITERIA AND METHODOLOGY 

3.1 Wastewater Flow Criteria 

The Royal Kunia Phase II wastewater flows are based on the proposed development 

plans for the Royal Kunia Phase II project by Haseko Roya Kunia LLC. Proposed 

wastewater flow estimates and sewer system design will conform with the City and 

County of Honolulu, Department of Environmental Services, Wastewater System Design 

Standards, July 2017. 

Table 3-1 summarizes the wastewater flow criteria used to compute the wastewater 

design flows. 
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SECTION 3 – Criteria and Methodology 

Table 3-1: Wastewater Flow Demand Criteria 

Wastewater Generation Rates (for computing average daily flow) 

Single-Family Residential……………………….. 4 persons/home @ 70 gpcd 

Multi-Family Residential…………………………. 2.8 persons/unit @ 70 gpcd 

Parks (w/Comfort Station)……………………….. 5 cpa @ 70 gpcd * 

Commercial/Industrial…………………………….. 100 cpa @ 70 gpcd 

Schools…………………………………………….. 25 gpd per Student 

* Sewer Demand Rates per Royal Kunia Revised Sewer Master Plan dated May 1996 

(cpa = capita per acre) 

(gpcd = gallon per capita per day) 

Base Sanitary Flow (BSF)= Average daily per capita wastewater flow multiplied by 

equivalent population. 

Peak Base Sanitary Flow (PBSF) = BSF x 2.5 

Average Dry Weather Flow (ADWF) = BSF + groundwater infiltration rate 

Groundwater Infiltration (GWI) = 35 gallons per capita per day (gpcd) 

Peak Dry Weather Flow (PDWF) = PBSF + GWI 

Wet Weather Infiltration/Inflow (I/I) = 3,000 gallons per acre per day (gpad) 

Design Flow (QDES) = PDWF + I/I 
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SECTION 3 – Criteria and Methodology 

3.2. Wastewater System Design Criteria 

The sewer system will be designed to conform to City’s Wastewater System Design 

Standards and is proposed to be dedicated to the City. Sizes were determined for 

Polyvinyl Chloride (PVC) C900 and C905 pipes. The criteria used in this master plan are 

summarized in Table 3-2. 

Table 3-2 
Gravity Sewer Design Criteria 

Minimum Pipe Slopes 

Pipe Diameter (inches) Slope (ft/ft) 

8 (upstream terminal) 0.0100 

8 0.0052 

10 0.0039 

12 0.0031 

16 0.0021 

18 0.0018 

>18 0.0016 

Pipe Flow Velocities 

Velocity (Manning’s Eq.) = (1.486)*(r2/3)*(s1/2) 
n 

Minimum 2.5 ft/sec at full flow 

Maximum 10 ft/sec 

Minimum Size 

Mains and branch mains: 8-inches 

Lateral sewers: 6-inches 

Pipe Capacity 

Maximum 1 ± 85% of full pipe 

Pipe Manning’s “n” Values 

Pipe Diameter “n” Value 

All pipes 0.013 

1 Minimum excess pipe capacity of 15 percent of full flow 
capacity in consideration of potential future development. 

3.3. Impacts to Wastewater Facilities 

Wastewater flows for the proposed RKII project for full build-out conditions will be 

calculated to determine the sewer system sizing and to determine the impacts to the 

existing sewer system. 
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SECTION 4 – Proposed Conditions 

4. PROPOSED CONDITIONS 

4.1 Proposed Development 

The proposed RKII development contains up to 1850 single-family and multi-family 

residential homes, a minimum of 10 acres of park space, 123.7 acres of commercial and 

industrial use and 12 acres of school grounds within TMK:9-4-002: 001, 070, 071, 078 

and 079. 

See Figure 4-1 for the proposed sewer master plan for RKII. A listing of the planned 

land uses for this development are provided in Table 4-1. 

Arterial, collector, sub-collector, and local subdivision roads are intended to be dedicated 

to the City. All utility infrastructure, roadway prisms, and landscape planting will be 

designed to meet City standards and the requirements of utility companies. 
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SECTION 4 – Proposed Conditions 

Table 4-1: Proposed Land Use 

Land Use 

RESIDENTIAL OTHER 

Total Units Total Units 

Existing RKI Phase 1B (Per Sewer Master Plan) 

Single Family 1200 units 

Multi-Family 648 units 

Private Rec Center/Park 12.1 acres 

Public Park 9.5 acres 

Commercial (Walmart) 9 acres 

Golf Course (Domestic) 

Proposed RKII 

PARCEL A 

Single Family 0 units 

Multi-Family 380 units 

SUBTOTAL PARCEL A 380 units 

PARCEL B 

Single Family 300 units 

Multi-Family 0 units 

SUBTOTAL PARCEL B 300 units 

PARCEL C 

Single Family 325 units 

Multi-Family 0 units 

Parks, Open Space 4.5 acres 

SUBTOTAL PARCEL C 325 units 

PARCEL D 

Single Family 260 units 

Multi-Family 64 units 

SUBTOTAL PARCEL D 324 units 

PARCEL E 

Single Family 0 units 

Multi-Family Low Rise (East) 221 units 

Multi-Family Low Rise (West) 300 units 

Parks, Open Space 5.5 acres 

SUBTOTAL PARCEL E 521 units 

School 800 students 

Commercial/Industrial 123.7 acres 

TOTAL RKII 1850 units 

OFFSITE 

DOA Single Family 24 units 

Robinson Kunia Land LLC 1,500 units 

TOTAL OFFSITE 1524 units 
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SECTION 4 – Proposed Conditions 

4.2 Proposed Wastewater Demands and Pipe Sizing 

The RKII project site will generate a wastewater design flow rate of approximately 6.77 

MGD. The sewer pipe sizes shown on the proposed sewer master plan are based on a 

maximum of 85% of full pipe flow capacity. Hydraulic calculations for wastewater flows 

and pipe sizing are shown in Appendix A. 

4.3 Comparison to the Park Engineering Sewer Master Plan 

This sewer master plan is an update to the RKSMP prepared by Park Engineering Inc., 

dated August 1996. The RKSMP wastewater quantities are shown in comparison to the 

current estimates per this master plan in Table 4-2 below. 

Table 4-2: Sewer Master Plan Comparison 

Existing Sewer Manhole 

Park Engineering 
Sewer Master Plan 

dated May 1996 

R.M. Towill Corp. 
Sewer Master Plan 

dated November 2023 

SMH #7 4.16 MGD 3.844 MGD 

SMH #18 2.95 MGD 2.929 MGD 
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SECTION 4 – Proposed Conditions 

4.4 Proposed Wastewater System 

Wastewater flows from RKII will be collected by onsite gravity sewer pipes and conveyed 

generally south towards RKI. The RKII wastewater system will connect to the existing 

RKI system at 5 locations: Four along Anoiki Street and one at Anonui Street. The RKII 

wastewater will be conveyed by the existing RKI regional wastewater system to the 

Waipahu WWPS and ultimately the HWWTP in conformance with the revised RKSMP 

and City wastewater standards. The new RKII sewerage system is intended to be 

dedicated to the City. 

Per the RKSMP dated May 1996, “The remaining sewage from both Royal Kunia Phase 

I and Phase II will be transported to the Waipahu Sewage Pump Station located on 

Waipahu Depot Street via a 24” off-site trunk sewer. The new sewer line will serve the 

proposed Royal Kunia Subdivision, Phases I and II. It will begin within the Royal Kunia 

Subdivision and terminate at the existing Waipahu Sewage Pump Station on Depot 

Road. The sewer line design was divided into approximately six separate segments, but 

all segments was constructed concurrently.” 

The proposed sewer lines to be dedicated to the City shall be located within existing and 

proposed City right-of-way. Where sewer lines cannot be located within City right-of-way, 

the sewer line shall be located in the center of easements with the following widths: 15 

feet (8-inch to 16-inch diameter pipes, 25 feet (pipes larger than 16-inch diameter). An 

all-weather access road or gravel road (reviewed and approved by the City on a case-

by-case basis) shall be provided along sewer easements for maintenance of the sewer 

system. The maximum sewer manhole spacing shall be 350 feet for pipes up to and 

including 36-inch diameter in roadways, 250 feet for pipes up to and including 18-inches 

in diameter in non-roadway areas, 350 feet for pipes larger than 18-inches and up to and 

including 36-inches in diameter in non-roadway areas in accordance with city 

wastewater design standards. Easements shall be designated for both sewer and 

access purposes. The site ground elevations are high enough that groundwater is not 

anticipated to be encountered in any of the proposed RKII sewers. 
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Royal Kunia II 

Sewer Calculations 

11/30/2023 

SEWER TRIBUTARY WASTEWATER FLOW COMPUTATION 

(acres) RESIDENTIAL OTHER TOTAL 
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Inc. Inc. Min. 

Point Units Cap. Cap. Pipe Pipe Excess Excess 

or Land per per per Incr. Dia. Slope Cap. % 

SMH Parcel Use Incr. Total acre Units unit Capita Total acre Capita Total Capita Total (in) (ft./ft.) (mgd) 

Sewerline A 

A6 

DOA Agriculture (AG-1) 2.47 24 4.0 96 96 0.007 2.5 0.017 35 0.003 0.010 0.020 3000 2.47 0.007 0.028 

Parcel B Single-Family (R-5) 6.60 65 4.0 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 6.60 0.020 0.074 

TOTAL 9.07 89 356 356 0.025 2.5 0.062 35 0.012 0.037 0.075 3000 9.07 0.027 0.102 8 0.0060 2.68 0.605 0.503 83 0.17 2.02 

A5 

Flow Carry Over (A6) 9.07 89 356 356 0.025 2.5 0.062 35 0.012 0.037 0.075 3000 9.07 0.027 0.102 

Parcel A Multi Family (A-1) 14.39 35 2.8 98 98 0.007 2.5 0.017 35 0.003 0.010 0.021 3000 14.39 0.043 0.064 

TOTAL 23.46 124 454 454 0.032 2.5 0.079 35 0.016 0.048 0.095 3000 23.46 0.070 0.166 8 0.0060 2.68 0.605 0.439 73 0.27 2.31 

A4 

Flow Carry Over (A5) 23.46 124 454 454 0.032 2.5 0.079 35 0.016 0.048 0.095 3000 23.46 0.070 0.166 

Parcel A Multi-Family (A-1) 3.80 345 2.8 966 966 0.068 2.5 0.169 35 0.034 0.101 0.203 3000 3.80 0.011 0.214 

TOTAL 27.26 469 1,420 1,420 0.099 2.5 0.249 35 0.050 0.149 0.298 3000 27.26 0.082 0.380 8 0.0060 2.68 0.605 0.225 37 0.63 2.86 

A3 

Flow Carry Over (A4) 27.26 469 1,420 1,420 0.099 2.5 0.249 35 0.050 0.149 0.298 3000 27.26 0.082 0.380 

Flow Carry Over (B1) 107.98 835 3,340 3,340 0.234 2.5 0.585 35 0.117 0.351 0.701 3000 107.98 0.324 1.025 

TOTAL 135.24 1,304 4,760 4,760 0.333 2.5 0.833 35 0.167 0.500 1.000 3000 135.24 0.406 1.405 12 0.0140 5.37 2.724 1.319 48 0.52 5.46 

A2 

Flow Carry Over (A3) 135.24 1,304 4,760 4,760 0.333 2.5 0.833 35 0.167 0.500 1.000 3000 135.24 0.406 1.405 

Flow Carry Over (C1) 135.07 1,225 4,900 4,900 0.343 2.5 0.858 35 0.172 0.515 1.029 3000 135.07 0.405 1.434 

TOTAL 270.31 2,529 9,660 9,660 0.676 2.5 1.691 35 0.338 1.014 2.029 3000 270.31 0.811 2.840 16 0.0100 5.50 4.959 2.119 43 0.57 5.71 

A1 

Flow Carry Over (A2) 270.31 2,529 9,660 9,660 0.676 2.5 1.691 35 0.338 1.014 2.029 3000 270.31 0.811 2.840 

TOTAL 270.31 2,529 9,660 9,660 0.676 2.5 1.691 35 0.338 1.014 2.029 3000 270.31 0.811 2.840 18 0.0375 11.51 13.146 10.307 78 0.22 9.21 

E/SM #18 

Sewerline B 

B4 

Offsite Single-Family - Robinson Conn. 1 (AG-1) 65.01 600 4.0 2,400 2,400 0.168 2.5 0.420 35 0.084 0.252 0.504 3000 65.01 0.195 0.699 

TOTAL 65.01 600 2,400 2,400 0.168 2.5 0.420 35 0.084 0.252 0.504 3000 65.01 0.195 0.699 12 0.0060 3.51 1.784 1.085 61 0.39 3.35 

B3 

Flow Carry Over (B4) 65.01 600 2,400 2,400 0.168 2.5 0.420 35 0.084 0.252 0.504 3000 65.01 0.195 0.699 

Parcel B Single Family (R-5) 12.57 15 4.0 60 60 0.004 2.5 0.011 35 0.002 0.006 0.013 3000 12.57 0.038 0.050 

TOTAL 77.58 615 2,460 2,460 0.172 2.5 0.431 35 0.086 0.258 0.517 3000 77.58 0.233 0.749 12 0.0060 3.51 1.784 1.034 58 0.42 3.38 

B2 

Flow Carry Over (B3) 77.58 615 2,460 2,460 0.172 2.5 0.431 35 0.086 0.258 0.517 3000 77.58 0.233 0.749 

Parcel B Single Family (R-5) 16.01 115 4.0 460 460 0.032 2.5 0.081 35 0.016 0.048 0.097 3000 16.01 0.048 0.145 

TOTAL 93.59 730 2,920 2,920 0.204 2.5 0.511 35 0.102 0.307 0.613 3000 93.59 0.281 0.894 12 0.0080 4.06 2.059 1.165 57 0.43 3.92 



  

 

  

  

 

   

   

 
 

 
 

 
 

  

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

  
 

 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 

 
  

 
 

 
 

 

 

                  

                         

                       

 

                         

                             

                         

                           

                             

                         

                           

                   

                    

 

                        

                             

                         

                             

                         

                      

                       

Royal Kunia II 

Sewer Calculations 

11/30/2023 

SEWER TRIBUTARY WASTEWATER FLOW COMPUTATION 

(acres) RESIDENTIAL OTHER TOTAL 
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Inc. Inc. Min. 

Point Units Cap. Cap. Pipe Pipe Excess Excess 

or Land per per per Incr. Dia. Slope Cap. % 

SMH Parcel Use Incr. Total acre Units unit Capita Total acre Capita Total Capita Total (in) (ft./ft.) (mgd) 

B1 

Flow Carry Over (B2) 93.59 730 2,920 2,920 0.204 2.5 0.511 35 0.102 0.307 0.613 3000 93.59 0.281 0.894 

Parcel B Single Family (R-5) 14.39 105 4.0 420 420 0.029 2.5 0.074 35 0.015 0.044 0.088 3000 14.39 0.043 0.131 

TOTAL 107.98 835 3,340 3,340 0.234 2.5 0.585 35 0.117 0.351 0.701 3000 107.98 0.324 1.025 12 0.0090 4.30 2.184 1.159 53 0.47 4.26 

A3 

Sewerline C 

C3 

Parcel C Single Family (R-5) 19.02 157 4.0 628 628 0.044 2.5 0.110 35 0.022 0.066 0.132 3000 19.02 0.057 0.189 

TOTAL 19.02 157 628 628 0.044 2.5 0.110 35 0.022 0.066 0.132 3000 19.02 0.057 0.189 8 0.0060 2.68 0.605 0.416 69 0.31 2.40 

C2 

Flow Carry Over (C3) 19.02 157 628 628 0.044 2.5 0.110 35 0.022 0.066 0.132 3000 19.02 0.057 0.189 

Parcel C Single Family (R-5) 10.08 84 4.0 336 336 0.024 2.5 0.059 35 0.012 0.035 0.071 3000 10.08 0.030 0.101 

TOTAL 29.10 241 964 964 0.067 2.5 0.169 35 0.034 0.101 0.202 3000 29.10 0.087 0.290 8 0.0060 2.68 0.605 0.315 52 0.48 2.67 

C1 

Flow Carry Over (C2) 29.10 241 964 964 0.067 2.5 0.169 35 0.034 0.101 0.202 3000 29.10 0.087 0.290 

Parcel C Single Family (R-5) 9.96 84 4.0 336 336 0.024 2.5 0.059 35 0.012 0.035 0.071 3000 9.96 0.030 0.100 

Offsite Single-Family - Robinson Conn. 2 (AG-1) 96.01 900 4.0 3,600 3,600 0.252 2.5 0.630 35 0.126 0.378 0.756 3000 96.01 0.288 1.044 

TOTAL 135.07 1,225 4,900 4,900 0.343 2.5 0.858 35 0.172 0.515 1.029 3000 135.07 0.405 1.434 12 0.0085 4.18 2.123 0.689 32 0.68 4.51 

A2 

Sewerline D 

D3 

Parcel E Multi-Family (A-1) 27.98 300 2.8 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 

TOTAL 27.98 300 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 8 0.0060 2.68 0.605 0.345 57 0.43 2.61 

D2 

Flow Carry Over (D3) 27.98 300 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 

TOTAL 27.98 300 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 8 0.0060 2.68 0.605 0.345 57 0.43 2.61 

D1 

Flow Carry Over (D2) 27.98 300 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 

Flow Carry Over (E1) 95.14 221 619 6793 7,412 0.519 2.5 1.297 35 0.259 0.778 1.556 3000 95.14 0.285 1.842 

TOTAL 123.12 521 1,459 6,793 8,252 0.578 2.5 1.444 35 0.289 0.866 1.733 3000 123.12 0.369 2.102 16 0.0040 3.48 3.136 1.034 33 0.67 3.76 

G1 



  

 

  

  

 

   

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 

 
  

 
 

 
 

 

 
 

 
 

 
 

  

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

  
 

 

  
 

 
 

   

 

         

         

         

          

            

             

         

          

                        

                          

 

         

         

          

                         

                           

                          

  

 

 

                      

                          

 

                      

                          

 

                       

                          

 

                       

           

                          

                       

                  

                    

 

Royal Kunia II 

Sewer Calculations 

12/19/2023 

SEWER TRIBUTARY WASTEWATER FLOW COMPUTATION 

(acres) RESIDENTIAL OTHER TOTAL 
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Inc. Inc. Min. 

Point Units Cap. Cap. Pipe Pipe Excess Excess 

or Land per per per Incr. Dia. Slope Cap. % 

SMH Parcel Use Incr. Total acre Units unit Capita Total acre Capita Total Capita Total (in) (ft./ft.) (mgd) 

Sewerline E 

E3 

Comm./Ind. Commercial/Industrial Conn. 1 (I-1) 48.52 100 4852 4,852 0.340 2.5 0.849 35 0.170 0.509 1.019 3000 49 0.146 1.164 

Comm./Ind. Commercial/Industrial Conn. 1 (B-1) 10.03 100 1003 1,003 0.070 2.5 0.176 35 0.035 0.105 0.211 3000 10.03 0.030 0.241 

TOTAL 58.55 5,855 5,855 0.410 2.5 1.025 35 0.205 0.615 1.230 3000 58.55 0.176 1.405 16 0.0030 3.01 2.716 1.311 48 0.52 3.03 

E2 

Carry over from E3 58.55 5855 5,855 0.410 2.5 1.025 35 0.205 0.615 1.230 3000 58.55 0.176 1.405 

Comm./Ind. Commercial/Industrial Conn. 2 (I-1+B-1) 9.10 100 910 910 0.064 2.5 0.159 35 0.032 0.096 0.191 3000 96.00 0.027 0.218 

Park Park (P-2) 5.51 5 28 28 0.002 2.5 0.005 35 0.001 0.003 0.006 3000 5.51 0.017 0.022 

TOTAL 73.16 6,793 6,793 0.475 2.5 1.189 35 0.238 0.713 1.426 3000 73.16 0.219 1.646 16 0.0110 5.76 5.201 3.555 68 0.32 5.14 

E1 

Flow Carry Over (E2) 73.16 6793 6,793 0.475 2.5 1.189 35 0.238 0.713 1.426 3000 73.16 0.219 1.646 

Parcel E Multi-Family (A-1) 21.98 221 2.8 619 619 0.043 2.5 0.108 35 0.022 0.065 0.130 3000 21.98 0.066 0.196 

TOTAL 95.14 221 619 6,793 7,412 0.519 2.5 1.297 35 0.259 0.778 1.556 3000 95.14 0.285 1.842 16 0.0130 6.27 5.654 3.812 67 0.33 5.65 

D1 

Sewerline F 

F2 

Comm./Ind. Commercial/Industrial Conn. 3 (I-1) 56.06 100 5606 5,606 0.392 2.5 0.981 35 0.196 0.589 1.177 3000 56.06 0.168 1.345 

TOTAL 56.06 5,606 5,606 0.392 2.5 0.981 35 0.196 0.589 1.177 3000 56.06 0.168 1.345 12 0.0060 3.51 1.784 0.438 25 0.75 3.89 

F1 

Flow Carry Over (F2) 56.06 5606 5,606 0.392 2.5 0.981 35 0.196 0.589 1.177 3000 56.06 0.168 1.345 

Parcel D Single-Family Conn. 1 (R-5) 23.40 195 4.0 780 780 0.055 2.5 0.137 35 0.027 0.082 0.164 3000 23.40 0.070 0.234 

Parcel D Multi-Family Conn. 1 (A-1) 3.60 64 2.8 180 180 0.013 2.5 0.032 35 0.006 0.019 0.038 3000 3.60 0.011 0.049 

TOTAL 83.06 259 960 5,606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 12 0.0080 4.06 2.059 0.431 21 0.79 4.51 

G2 

Exist. Sewerline G 

E/SMH #11 

Not used 

G2 

Flow Carry Over (F1) 83.06 259 960 5606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 

TOTAL 83.06 259 960 5,606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 21 0.0020 2.95 4.580 2.952 64 0.36 2.71 

E/SMH #10 

Flow Carry Over (G2) 83.06 259 960 5606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 

TOTAL 83.06 259 960 5,606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 21 0.0020 2.95 4.580 2.952 64 0.36 2.71 

E/SMH #9 

Flow Carry Over (E/SMH #10) 83.06 259 960 5606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 

TOTAL 83.06 259 960 5,606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 21 0.0140 7.79 12.116 10.488 87 0.13 5.51 

E/SMH #8 

Flow Carry Over (E/SMH #9) 83.06 259 960 5606 6,566 0.460 2.5 1.149 35 0.230 0.689 1.379 3000 83.06 0.249 1.628 

School School (P-2) 12.025 800 800 0.020 2.5 0.050 35 0.028 0.048 0.078 3000 12.03 0.036 0.114 

TOTAL 95.09 259 960 6,406 7,366 0.480 2.5 1.199 35 0.258 0.737 1.457 3000 95.09 0.285 1.742 21 0.0019 2.87 4.464 2.721 61 0.39 2.73 

G1 

Flow Carry Over (E/SMH #8) 95.09 259 960 6406 7,366 0.480 2.5 1.199 35 0.258 0.737 1.457 3000 95.09 0.285 1.742 

Flow Carry Over (D1) 123.12 521 1,459 6793 8,252 0.578 2.5 1.444 35 0.289 0.866 1.733 3000 123.12 0.369 2.102 

TOTAL 218.21 780 2,419 13,199 15,618 1.057 2.5 2.643 35 0.547 1.604 3.190 3000 218.21 0.655 3.844 21 0.0030 3.61 5.609 1.764 31 0.69 3.91 

E/SMH #7 



  

 

  

  

 

   

   

 
 

 
 

 
 

  

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

  
 

 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 

 
  

 
 

 
 

 

  

 

                           

                               

 

                            

                               

 

                            

               

                    

     

   

  

    

  

   

  

   

  

   

  

     

  

    

  

    

Royal Kunia II 

Sewer Calculations 

11/30/2023 

SEWER TRIBUTARY WASTEWATER FLOW COMPUTATION 

(acres) RESIDENTIAL OTHER TOTAL 

B
a

se
 S

a
n

it
a

ry
 F

lo
w

B
S

F
 (

M
G

D
)

F
lo

w
 F

a
ct

o
r 

P
e

a
k

 B
a

se
 S

a
n

it
a

ry
 F

lo
w

P
B

S
F

 (
M

G
D

)

G
ro

u
n

d
-W

a
te

r 
In

fi
lt

ra
ti

o
n

 R
a

te
 

(g
p

cd
) 

G
ro

u
n

d
 W

a
te

r 
In

fi
lt

ra
ti

o
n

G
W

I 
@

 3
5

 g
p

cd
 (

M
G

D
)

A
ve

ra
g

e
 D

ry
 W

e
a

th
e

r 
F

lo
w

 

A
D

W
F

 (
M

G
D

)

P
e

a
k

 D
ry

 W
e

a
th

e
r 

F
lo

w
 

P
D

W
F

 (
M

G
D

) 

W
e

t 
W

e
a

th
e

r 
I/

I 
R

a
te

 (
g

a
d

) 

A
re

a
 U

se
d

 f
o

r 
W

e
t 

W
e

a
th

e
r 

I/
I 

C
a

lc
u

la
ti

o
n

W
e

t 
W

e
a

th
e

r 
I/

I

@
 3

0
0

0
 g

p
a

d

D
e

si
g

n
 F

lo
w

 -
Q

D
E

S
 

(M
G

D
) 

V
e

lo
ci

ty
 a

t 
F

u
ll

 P
ip

e
 -

V
F

U
LL

 

(f
p

s)
 

F
u

ll
 P

ip
e

 F
lo

w
 -

Q
 FU

LL
 

(M
G

D
) 

D
e

si
g

n
 F

lo
w

 -
Q

 DE
S
/F

u
ll

 

P
ip

e
 F

lo
w

 -
Q

F
U

LL
 

V
e

lo
ci

ty
 a

t 
D

e
si

g
n

 F
lo

w
 

V
D

E
S

 (
fp

s)
 

Inc. Inc. Min. 

Point Units Cap. Cap. Pipe Pipe Excess Excess 

or Land per per per Incr. Dia. Slope Cap. % 

SMH Parcel Use Incr. Total acre Units unit Capita Total acre Capita Total Capita Total (in) (ft./ft.) (mgd) 

Exist. Sewerline H 

E/SMH #12 

Parcel D Single-Family Conn. 2 (R-5) 11.68 65 4.0 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 

TOTAL 11.68 65 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 8 0.0050 2.45 0.552 0.463 84 0.16 1.82 

E/SMH #13 

Flow Carry Over (E/SMH #12) 11.68 65 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 

TOTAL 11.68 65 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 8 0.0050 2.45 0.552 0.463 84 0.16 1.82 

E/SMH #18 

Flow Carry Over (E/SMH #13) 11.68 65 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 

Flow Carry Over (A1) 270.31 2,529 9,660 9,660 0.676 2.5 1.691 35 0.338 1.014 2.029 3000 270.31 0.811 2.840 

TOTAL 281.99 2,594 9,920 9,920 0.694 2.5 1.736 35 0.347 1.042 2.083 3000 281.99 0.846 2.929 18 0.0375 11.51 13.146 10.217 78 0.22 9.29 

E/S18 

Sewer Stubs / Point of Connection 

Dept. of Ag. Conn. 

at A6 DOA Agriculture (AG-1) 2.47 24 4.0 96 96 0.007 2.5 0.017 35 0.003 0.010 0.020 3000 2.47 0.007 0.028 

TOTAL 2.47 24 96 96 0.007 2.5 0.017 35 0.003 0.010 0.020 3000 2.47 0.007 0.028 8 0.0060 2.68 0.605 0.577 95 0.05 1.36 

Parcel B Conn. 

at A6 Parcel B Single-Family (R-5) 6.60 65 4.0 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 6.60 0.020 0.074 

TOTAL 6.60 65 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 6.60 0.020 0.074 8 0.0060 2.68 0.605 0.531 88 0.12 1.84 

Parcel A Conn. 

at A5 Parcel A Multi-Family (A-1) 14.39 35 2.8 98 98 0.007 2.5 0.017 35 0.003 0.010 0.021 3000 14.39 0.043 0.064 

TOTAL 14.39 35 98 98 0.007 2.5 0.017 35 0.003 0.010 0.021 3000 14.39 0.043 0.064 8 0.0060 2.68 0.605 0.541 89 0.11 1.85 

Parcel A Conn. 

at A4 Parcel A Multi-Family (A-1) 3.80 345 2.8 966 966 0.068 2.5 0.169 35 0.034 0.101 0.203 3000 3.80 0.011 0.214 

TOTAL 3.80 345 966 966 0.068 2.5 0.169 35 0.034 0.101 0.203 3000 3.80 0.011 0.214 8 0.0060 2.68 0.605 0.391 65 0.35 2.46 

Stub to Robinson 

at B4 Offsite Single-Family - Robinson Conn. 1 (AG-1) 65.01 600 4.0 2,400 2,400 0.168 2.5 0.420 35 0.084 0.252 0.504 3000 65.01 0.195 0.699 

TOTAL 65.01 600 2,400 2,400 0.168 2.5 0.420 35 0.084 0.252 0.504 3000 65.01 0.195 0.699 12 0.0080 4.06 2.059 1.360 66 0.34 3.69 

Parcel B Conn. 

at B3 Parcel B Single Family (R-5) 12.57 15 4.0 60 60 0.004 2.5 0.011 35 0.002 0.006 0.013 3000 12.57 0.038 0.050 

TOTAL 12.57 15 60 60 0.004 2.5 0.011 35 0.002 0.006 0.013 3000 12.57 0.038 0.050 8 0.0060 2.68 0.605 0.555 92 0.08 1.69 

Parcel B Conn. 

at B2 Parcel B Single Family (R-5) 16.01 115 4.0 460 460 0.032 2.5 0.081 35 0.016 0.048 0.097 3000 16.01 0.048 0.145 

TOTAL 16.01 115 460 460 0.032 2.5 0.081 35 0.016 0.048 0.097 3000 16.01 0.048 0.145 8 0.0060 2.68 0.605 0.460 76 0.24 2.23 



  

 

  

  

 

   

   

 
 

 
 

 
 

  

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

  
 

 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 

 
  

 
 

 
 

 

  

    

  

    

    

  

    

    

  

     

                  

  

    

                       

   

                

                 

                     

   

     

  

   

 

  

  

   

 

   

  

      

     

     

  

   

  

   

Royal Kunia II 

Sewer Calculations 

11/30/2023 

SEWER TRIBUTARY WASTEWATER FLOW COMPUTATION 

(acres) RESIDENTIAL OTHER TOTAL 
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Inc. Inc. Min. 

Point Units Cap. Cap. Pipe Pipe Excess Excess 

or Land per per per Incr. Dia. Slope Cap. % 

SMH Parcel Use Incr. Total acre Units unit Capita Total acre Capita Total Capita Total (in) (ft./ft.) (mgd) 

Parcel B Conn. 

at B1 Parcel B Single Family (R-5) 14.39 105 4.0 420 420 0.029 2.5 0.074 35 0.015 0.044 0.088 3000 14.39 0.043 0.131 

TOTAL 14.39 105 420 420 0.029 2.5 0.074 35 0.015 0.044 0.088 3000 14.39 0.043 0.131 8 0.0060 2.68 0.605 0.474 78 0.22 2.16 

Parcel C Conn. 

at C3 Parcel C Single Family (R-5) 19.02 157 4.0 628 628 0.044 2.5 0.110 35 0.022 0.066 0.132 3000 19.02 0.057 0.189 

TOTAL 19.02 157 628 628 0.044 2.5 0.110 35 0.022 0.066 0.132 3000 19.02 0.057 0.189 8 0.0060 2.68 0.605 0.416 69 0.31 2.40 

Parcel C Conn. 

at C2 Parcel C Single Family (R-5) 10.08 84 4.0 336 336 0.024 2.5 0.059 35 0.012 0.035 0.071 3000 10.08 0.030 0.101 

TOTAL 10.08 84 336 336 0.024 2.5 0.059 35 0.012 0.035 0.071 3000 10.08 0.030 0.101 8 0.0060 2.68 0.605 0.504 83 0.17 2.00 

Stub to Robinson 

at C1 Offsite Single-Family - Robinson No. 2 (AG-1) 96.01 900 4.0 3,600 3,600 0.252 2.5 0.630 35 0.126 0.378 0.756 3000 96.01 0.288 1.044 

TOTAL 96.01 900 3,600 3,600 0.252 2.5 0.630 35 0.126 0.378 0.756 3000 96.01 0.288 1.044 12 0.0080 4.06 2.059 1.015 49 0.51 4.11 

Parcel C Conn. 

at C1 Parcel C Single Family (R-5) 9.96 84 4.0 336 336 0.024 2.5 0.059 35 0.012 0.035 0.071 3000 9.96 0.030 0.100 

TOTAL 9.96 84 336 336 0.024 2.5 0.059 35 0.012 0.035 0.071 3000 9.96 0.030 0.100 8 0.0060 2.68 0.605 0.504 83 0.17 1.99 

Parcel D Conn 1 

at F1 Parcel D Single-Family Conn. 1 (R-5) 23.40 195 4.0 780 780 0.055 2.5 0.137 35 0.027 0.082 0.164 3000 23.40 0.070 0.234 

Parcel D Multi-Family Conn. 1 (A-1) 3.60 64 2.8 180 180 0.013 2.5 0.032 35 0.006 0.019 0.038 3000 3.60 0.011 0.049 

TOTAL 27.00 259 960 960 0.067 2.5 0.168 35 0.034 0.101 0.202 3000 27.00 0.081 0.283 12 0.0080 4.06 2.059 1.777 86 0.14 2.85 

Parcel D Conn 2 

at E/SMH #12 Parcel D Single-Family Conn. 2 (R-5) 11.68 65 4.0 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 

TOTAL 11.68 65 260 260 0.018 2.5 0.046 35 0.009 0.027 0.055 3000 11.68 0.035 0.090 8 0.0052 2.50 0.563 0.474 84 0.16 1.87 

Parcel E Conn. 

at D3 Parcel E Multi-Family (A-1) 27.98 300 2.8 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 

TOTAL 27.98 300 840 840 0.059 2.5 0.147 35 0.029 0.088 0.176 3000 27.98 0.084 0.260 8 0.0060 2.68 0.605 0.345 57 0.43 2.61 

Park Conn. 

at E2 Park Park (P-2) 5.51 5 28 28 0.002 2.5 0.005 35 0.001 0.003 0.006 3000 5.51 0.017 0.022 

TOTAL 5.51 28 28 0.002 2.5 0.005 35 0.001 0.003 0.006 3000 5.51 0.017 0.022 8 0.0200 4.90 1.104 1.082 98 0.02 2.05 

Parcel E Conn. 

at E1 Parcel E Multi-Family (A-1) 21.98 221 2.8 619 619 0.043 2.5 0.108 35 0.022 0.065 0.130 3000 21.98 0.066 0.196 

TOTAL 21.98 221 619 619 0.043 2.5 0.108 35 0.022 0.065 0.130 3000 21.98 0.066 0.196 8 0.0060 2.68 0.605 0.409 68 0.32 2.40 

School Conn. 

at E/SMH #8 School School (P-2) 12.025 800 800 0.020 2.5 0.050 35 0.028 0.048 0.078 3000 12.03 0.036 0.114 

TOTAL 12.03 800 800 0.020 2.5 0.050 35 0.028 0.048 0.078 3000 12.03 0.036 0.114 15 0.0200 7.44 5.904 5.790 98 0.02 2.98 

Comm./Ind. Conn. 1 

at E3 Comm./Ind. Commercial/Industrial Conn. 1 (I-1) 48.52 100 4852 4,852 0.340 2.5 0.849 35 0.170 0.509 1.019 3000 48.52 0.146 1.164 

Comm./Ind. Commercial/Industrial Conn. 1 (B-1) 10.03 100 1003 1,003 0.070 2.5 0.176 35 0.035 0.105 0.211 3000 10.03 0.030 0.241 

TOTAL 58.55 5,855 5,855 0.410 2.5 1.025 35 0.205 0.615 1.230 3000 58.55 0.176 1.405 16 0.0030 3.01 2.716 1.311 48 0.52 3.03 

Comm./Ind. Conn. 2 

at E2 Comm./Ind. Commercial/Industrial Conn. 2 (I-1+B-1) 9.10 100 910 910 0.064 2.5 0.159 35 0.032 0.096 0.191 3000 9.10 0.027 0.218 

TOTAL 9.10 910 910 0.064 2.5 0.159 35 0.032 0.096 0.191 3000 9.10 0.027 0.218 8 0.0060 2.68 0.605 0.387 64 0.36 2.47 

Comm./Ind. Conn. 3 

at F2 Comm./Ind. Commercial/Industrial Conn. 3 (I-1) 56.06 100 5606 5,606 0.392 2.5 0.981 35 0.196 0.589 1.177 3000 56.06 0.168 1.345 

TOTAL 56.06 5,606 5,606 0.392 2.5 0.981 35 0.196 0.589 1.177 3000 56.06 0.168 1.345 12 0.0080 4.06 2.059 0.714 35 0.65 4.36 



 

 

 

 

 

 

 

 

 

 

 

 

  

       

        

 

 

 

APPENDIX B 

Royal Kunia Revised Sewer Master Plan 

(Prepared by Park Engineering, Inc. dated May 1996) 
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