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Task  Description 
2017 2018 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

1 
Update the Data Used in the Waste Load Allocation Model 
(WLAM) 

                                                                                                                                                                        

2 Update and Recalibrate the WLAM                                                                                                                                                                         

3 
Evaluate Waste Load Allocation Scenarios for Major Stream 
Segments 

                                                                                                                                                                        

4 Develop WLAM for Managed Recharge in Percolation Basins                                                                                                                                                                         

5 Estimate Off-Channel Recharge from Natural Precipitation                                                                                                                                                                         

6 
Run the WLAM in Retrospective Mode, Using Historical 
Discharge Data, to Estimate the Quantity and Quality of Recharge 
that Actually Occurred 

                                                                                                                                                                        

7 
Compile the WLAM into a Run-Time Software Simulation 
Package 

                                                                                                                                                                        

9 Prepare Draft Task Report for Task 1                                                                                                                                                                          
  Prepare Draft Task Report for Task 2                                                                                                                                                                         
  Prepare Draft Task Report for Task 3                                                                                                                                                                         
  Prepare Draft Task Report for Task 4                                                                                                                                                                         
  Prepare Draft Task Report for Task 5                                                                                                                                                                         
  Prepare Draft Task Report for Task 6                                                                                                                                                                         

  Prepare a Draft Study Report and a Final Study Report                                                                                                                                                                         

10 Monthly Project Meetings                                                                                                                                                                         

11 
Pilot evaluation of the Doppler Data Compared to Precipitation 
Gauge Data 
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Overview 

• Updated Project Schedule 

• Overview of Revised Draft TM No. 1 

• Status of Revised Draft TM No. 2 
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Summary of Comments for TM-1:  
Data Collection 

Source 

No Action 
Necessary 

Minor Edit 
Additional 

Explanation or 
Table/ Figure 

Additional Work/ 
Model Calibration Total No. of 

Comments 
Corresponding Comment Number 

P
ri

o
r 

to
 W

o
rk

sh
o

p
 

IEUA/ 
CBWM 

G-1 2, 11 
1, 3, 4, 5, 6, 7, 8, 9, 

10 
- 12 

OCWD - 1 - - 1 

RWQCB - - - - 0 

SAWPA - 1 2, 3 - 3 

Risk Sciences - - - - 0 

Total 16 
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Response to  
Comments on TM No. 1  

from SAWPA 
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Comments on Draft TM No. 1 from SAWPA –  
Comment No. 1 

No. Section Pg. Comment GEOSCIENCE Response 

1 2 2 Please change acronym for Riverside County 
Flood Control and Water Conservation District 
to (RCFCWCD) as is their normal protocol. 

Change was made. 
(Section 2 pg 2, Section 2.3 pg 3, and 
Section 2.5.3 pg 11) 
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Comments on Draft TM No. 1 from SAWPA –  
Comment No. 2 

No. Section Pg. Comment GEOSCIENCE Response 

2 General - Overall, the report appears to be very brief and 
summarized citing the sources of data 
collection that are largely reflected in the 
original proposal and scope. We recommend 
additional information be added to this TM 
about the "process of data collection" 
particularly for data from the public owned 
treatment works. The data collection form 
should be included as an appendix with 
explanation as to why and how data will be 
used in the model. Concerns had been raised 
about some data collection associated with the 
recharge basins and how this will be 
incorporated into the new WLAM update. 

Additional explanation was added and raw 
data were provided as appendices. In 
addition, addressing the remaining 
comments helped satisfy this comment. 
 
Raw data was provided as Appendix B while 
the data collection form was included as 
Appendix D. An additional paragraph was 
added in Section 2.5.1 pg 10 describing that 
projected discharges will be incorporated 
into future modeling scenarios while the 
work associated with recharge basins has 
been cancelled. 
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Appendix B – Data Collected for 2017 WLAM HSPF 
(Water Years 2007 through 2016) 

• Precipitation 

• Stormwater Recharge 

• Evapotranspiration (ET) 

• Streamflow (Inflow) 

• Streamflow (Calibration) 

• POTW Discharge 

• POTW TDS 

• POTW TIN 

• Calibration TDS/TIN 

3/14/2018 12 



Comments on Draft TM No. 1 from SAWPA –  
Comment No. 3 

No. Section Pg. Comment GEOSCIENCE Response 

3 General - Some discussion of how data collected will be 
entered into the HSPF platform for later would 
be helpful 

Additional explanation was added. 
For example, Sections 2.1 and 2.2 discussed 
how the land use data and soil data 
collected will be used to determine 
permeability and the degree of infiltration in 
the HSPF watershed model. Section 2.3 
stated that PRISM gridded 30-year average 
precipitation data will be used to distribute 
daily precipitation from the 19 precipitation 
stations throughout the model domain.  
The methods of applying the collected data 
will be described in detail in TM-2: WLAM 
Update and Recalibration.  
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Response to  
Comments on TM No. 1  

from OCWD 
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Comments on Draft TM No. 1 from OCWD –  
Comment No. 1 

No. Section Pg. Comment GEOSCIENCE Response 

1 Figures Figure 6 Figure 6 includes ‘underground pipe’ – some of 
these features are not part of the channel 
system but are imported water pipelines – it 
does not seem relevant to include them in 
Figure 6 

Figure 6 was renumbered as Figure 9. 
Underground pipes were considered to be 
lined channels in order to route streamflow 
through the model area. This was clarified in 
Figure 9 by changing the lining types to 
“Lined” or “Unlined”. 
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Figure 9 – Stream 
Channel Types and 
Stormwater 
Recharge Basins 
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Response to  
Comments on TM No. 1  

from IEUA and Chino Basin 
Watermaster 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – General Comment No. 1 

No. Section Pg. Comment GEOSCIENCE Response 

G-1 General - TM-1 does not provide sufficient information or 
details to ensure a high-level of reliability in the 
process (TM-1 specific comments are provided 
below). TM-1 was not provided to the BMP TF 
for review and approval prior to the 
development of TM-2, as prescribed in the RFP. 
Although this may have initially saved time, 
data collection and validation is essential to 
producing accurate modeling results. 

Comment noted and is addressed through 
responses to comments below. 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 1 

No. Section Pg. Comment GEOSCIENCE Response 

1 General - Please provide summary tables that list the 
monitoring stations where data was collected, 
the period of record, and identify the missing 
and/or questionable data. The report states 
that the data was collected and QAQC’d. Please 
provide details and documentation of the 
process and identification of data eliminated 
from the analysis. 

Summary tables were provided for: 
• Precipitation 
• Reference Evapotranspiration 
• Streamflow 
• Discharges 
• Stormwater Recharge 
• TDS and 
• TIN 
In addition, further explanation regarding 
QA/QC was included in Section 3 pg 17.  
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QA/QC Process – Examples 

• IEUA RP-1 
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Date TDS, mg/L 
1/18/2012 472 
1/25/2012 438 
2/1/2012 454 
2/8/2012 1220 

2/15/2012 460 
2/22/2012 477 
2/29/2012 473 

• Negative values for reference evapotranspiration                               

• Precipitation Station 2287/2286 Auto 

 

Date Precipitation, in 

1/6/2015 0 
1/7/2015 3.01 
1/8/2015 24.29 
1/9/2015 45.76 

1/10/2015 0.39 
1/11/2015 0.17 
1/12/2015 0.67 



Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 2 

No. Section Pg. Comment GEOSCIENCE Response 

2 1.1 1 Page 1, Paragraph 1. The text states that 
Geoscience was retained to “update, calibrate 
and apply the Wasteload Allocation Model 
(WLAM)...”. It is our understanding that 
Geoscience was going to be developing and 
implementing a whole new model platform 
(HSPF) for the wasteload allocation analysis, 
not updating the old model. Please clarify. 

Text was clarified in Section 1 pg 1 to reflect 
that the Waste Load Allocation Model 
(WLAM) was updated by developing and 
calibrating a watershed model using the 
Hydrological Simulation Program - Fortran 
(HSPF) computer code (i.e., 2017 WLAM 
HSPF). 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 3 

No. Section Pg. Comment GEOSCIENCE Response 

3 2.3 3 Page 3, Section 2.3 and Figure 8. Will reducing 
the precipitation data coverage from 43 
stations to 19 have an impact on the model 
results? Can you provide a table that 
summarizes the stations considered, including 
the names, data provider, the period of record 
available from the station, if the station was 
eliminated or is new, and if any data gaps exist 
for the calibration period of record for the final 
selected 19 stations. Can you show the spatial 
location of the 24 stations eliminated from the 
analysis and call out the five new stations on 
Figure 8? Were NEXRAD gridded precipitation 
estimates collected and evaluated and if not, 
why? 

Reducing the precipitation coverage from 43 
stations to 19 will not have an impact on the 
calibration results. This will be discussed 
further in TM-2 where the method of 
applying the precipitation data will be 
presented, along with comparisons between 
the 2017 WLAM HSPF and 2008 WLAM. 
 
A table was added summarizing 
precipitation station details. 
 
A comparison of NEXRAD precipitation and 
the recorded precipitation used for model 
calibration will be performed as part of   
Task 11. 
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Precipitation Stations Used for 
WLAM 

Station Number Station Name 
WEI (2009) County Data 

Start End Start End 

1021AUTO Mira Loma Space Center   1943 2006 1966 2016 

1026 Ontario Fire Station    1934 2006 1933 2002 

2071 San Bernardino City - Devil  1928 2006 1927 2007 

2159AUTO Lytle Creek At Foothill Boulevard  1948 2006 1979 2016 

2166 San Bernardino City - Newmark  1928 2006 1927 2007 

2198 San Bernardino City - Lytle Creek 1927 2006 1926 2007 

3014AUTO Oak Glen     1946 2006 1945 2016 

3273 Loma Linda (V.G.C.)    1893 2006 1892 2016 

1079 Chino - Imbach    1929 2006 1928 1987 

1085 San Antonio Heights C.D.F.   1944 2006 1943 2002 

3129 Yucaipa C.D.F.     1951 2006 1950 1980 

1034 Claremont Pomona College    1896 2006 1895 1989 

1067 Chino Substation - Edison   1927 2006 1927 1982 

1175 Alta Loma Forney    1956 2006 1955 1984 

2005B Declez      1943 2006 1977 2016 

2009A Reche Canyon - Manton   1919 2006 1918 1995 

2015AUTO Del Rosa Ranger Station   1943 2006 1957 2016 

2017AUTO Fontana 5N (Getchell)    1958 2006 1957 2016 

2037AUTO Lytle Creek Ranger Station   1958 2006 1957 2003 

2146AUTO San Bernardino County Hospital   1985 2006 1984 2016 

2194 Fontana Union Water Company -  1926 2006 1925 2004 

2286AUTO San Bernardino City - Hanford  1930 2006 1974 2016 

3162AUTO Santa Ana P.H. #3   1980 2006 1979 2016 

1019AAUTO Upland - Chapel    1960 2006 1959 1993 

3058 Mentone - Blue Goose   1928 2006 1927 1980 

13 Beaumont      1929 2006 1940 2016 

35 Chase & Taylor    1930 2006 1967 2016 

67 Elsinore      1887 2006 1958 2016 

75 Temescal Cyn Ws    1905 2006 1905 1999 

177 Riverside East     1925 2006 1924 2009 

178 Riverside North     1925 2006 1962 2016 

179 Riverside South     1881 2006 1975 2016 

246 Wildomar      1907 2006 2002 2016 

7 Arlington      1963 2006 1962 1996 

31 Calimesa      1958 2006 1957 2016 

36 Cherry Valley     1956 2006 1955 2012 

44 Corona North     1956 2006 1950 2001 

100 La Sierra     1905 2006 1955 1996 

102 Lake Mathews     1905 2006 1961 2016 

202 Santiago Peak     1950 2006 1998 2003 

250 Woodcrest      1956 2006 1955 2016 

71 Gavilan Springs     1978 2006 1977 1997 

265 Indian Hills     1956 2006 1986 2016 

Source : WEI 2009 

Station Used  
for 2008 WLAM 

Station Used  
for 2017 WLAM HSPF 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 4 

No. Section Pg. Comment GEOSCIENCE Response 

4 2.3 3 Page 3, Section 2.3, Second Paragraph. Why 
was the PRISM data used for calculating the 
precipitation adjustment factors only for the 
period of record through 2010? This excludes 
the recent drought period. What is the 
potential impact of not extending this record 
through at least 2015? 

The PRISM data is a 30-year average 
(including dry, wet, and average conditions), 
which were used to develop precipitation 
adjustment factors. These factors are used 
to assign daily precipitation data from 
precipitation stations across the watershed 
model area. Since actual precipitation is 
used as model input, wet and dry periods 
(including the recent drought) will be 
reflected. This was explained in Section 2.3 
pg 5. 
The method of applying the collected 
precipitation data will be discussed in 
greater detail in TM-2.  
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Precipitation  
Adjustment Factors 

Average PRISM 
Precipitation for 

Subwatershed A-71 
= 9.86 inches 

Precipitation Adjustment Factor for A-71 
   = 9.86 in / 10.44 in = 0.94% 
 
Example of Application of Daily Precipitation  
at A-71: 
 

    [1] [2] [3]=[2]x0.94 

Date Indian Hills (recorded) A-71 (applied) 
3/6/16 0.04 in 0.038 in 
3/7/16 0.21 in 0.19 in 
3/8/16 0.42 in 0.39 in 
3/9/16 0 0 
3/10/16 0 0 
3/11/16 0.01 in 0.009 in 
3/12/16 0.32 in 0.30 in 
3/13/16 0.31 in 0.29 in 
3/14/16 0 0 

Average PRISM 
Precipitation at Station 

= 10.44 inches 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 5 

No. Section Pg. Comment GEOSCIENCE Response 

5 2.4 3 Page 3, Section 2.4. Please provide a table that 
lists and summarizes the characteristics of the 
stormwater management facilities that reduce 
discharge to the Santa Ana River. 

A summary table of data collected for 
stormwater recharge facilities was provided 
as Table 2-5 in Section 2.5.3 pg 11. 
 
Stormwater recharge data were also 
provided in Appendix B. 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 6 

No. Section Pg. Comment GEOSCIENCE Response 

6 2.5 3 Page 3, Section 2.5. Please provide a table that 
summarizes the stations, including the names, 
data provider, the period of record available 
from the station, and if any data gaps exist for 
the calibration period of record. 

A summary table of evapotranspiration data 
was provided as Table 2-2 in Section 2.4     
pg 5. 
 
Reference Evapotranspiration data were 
also provided in Appendix B. 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 7 

No. Section Pg. Comment GEOSCIENCE Response 

7 2.6 3 Page 3, Section 2.6. How was the streamflow 
data determined to be reliable? Can you 
provide a table that summarizes the stations, 
including the names, data provider/source, the 
data type (USGS gage vs. wastewater discharge 
point), the period of record available from the 
station, and if any data gaps exist for the 
calibration period of record? For the POTW 
discharges, can you please provide time-history 
charts for the agencies to review and QA/QC? 

A summary table of streamflow was 
provided as Table 2-3 in Section 2.5 pg 6 
while a summary table for discharges 
(including POTWs) was provided as Table 2-4 
in Section 2.5.1 pg 8. 
 
In addition, discharges from the Arlington 
Desalter and the San Bernardino 
Geothermal Plant were added. 
 
Streamflow and discharge data were also 
provided in Appendix B. 
 
POTW discharges were plotted in    
Appendix C. 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 7 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 8 

No. Section Pg. Comment GEOSCIENCE Response 

8 2.7 4 Page 4, Section 2.7. Please expand this section 
to clearly describe the information collected. At 
a minimum, a table of stations for which data 
was collected, including the names, data 
provider/source, the data type available (TIN, 
TDS, or both), the period of record available 
from the station, and the number of TIN and/or 
TDS observations available in the calibration 
period. For the POTW discharges, can you 
please provide time-history charts for the 
agencies to review and QA/QC? 

Summary tables of TDS and TIN were 
provided as Tables 2-6 and 2-7 in        
Section 2.6 pgs 12 and 14. 
 
TDS and TIN data were also provided in 
Appendix B. 
 
Water quality for POTW discharges were 
plotted in Appendix E. 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 9 

No. Section Pg. Comment GEOSCIENCE Response 

9 3.0 4 Page 4, Section 3.0. Please expand this section 
to provide more information about how data 
was reviewed, and describe if/which data was 
eliminated from the analysis and why. 

Additional information was added in  
Section 3 pg 17.  
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 10 

No. Section Pg. Comment GEOSCIENCE Response 

10     In 2010, the 2008 WLAM analysis had to be 
updated to include revised operating rules for 
Seven Oaks Dam. This memo does not describe 
the operating rules for Seven Oaks, San Antonio 
and the many stormwater recharge projects in 
the watershed. Please explain if this 
information was collected, and if, so how it will 
be used in the model. 

Based on conversations with Valley District, 
the existing control manual is the underlying 
assumption for now.  
 
Additional explanation of Seven Oaks Dam 
outflow was added as Section 2.5.2 pg 10. 
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Comments on Draft TM No. 1 from IEUA and Chino 
Basin Watermaster – Comment No. 11 

No. Section Pg. Comment GEOSCIENCE Response 

11 Figures Figure 1 Figure 1. It appears the figure depicts an 
incorrect shapefile of management zone 
boundaries – the layer does not include the 
revised Prado Basin and Chino North 
boundaries incorporated in a 2012 Basin Plan 
Amendment (R8-2012-0002). 

Figure 1 was revised. 
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Figure 1 – SAR 
Reaches and 
Management 
Zones 
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Overview 

• Updated Project Schedule 

• Overview of Revised Draft TM No. 1 

• Status of Revised Draft TM No. 2 
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Summary of Comments for TM-2:  
WLAM Update and Recalibration 

Source 

No Action 
Necessary 

Minor Edit 
Additional 

Explanation or 
Table/ Figure 

Additional Work/ 
Model Calibration Total No. of 

Comments 
Corresponding Comment Number 

P
ri

o
r 

to
 W

o
rk

sh
o

p
 IEUA/ 

CBWM 
G-2, 11 

5, 6, 7, 8, 9, 13, 
17, 19, 20, 21 

1,2, 4, 10, 12,  
14, 15, 16, 18, 22 

3, 23 24 

OCWD 13 2, 4, 8, 12, 15 1, 3, 5, 6, 10, 11, 14  7, 9 15 

RWQCB - 1, 2, 3 5 4, 6, 7 7 

SAWPA - 2, 3 1, 5, 6 4, 7 7 

Risk Sciences - 
4, 14, 15, 16, 17, 

18, 32, 34, 35, 
36, 37, 38, 39, 40 

1, 2, 8, 9, 10, 11, 
13, 19, 20, 21, 22, 
24, 25, 26, 27, 29, 

30, 31, 33, 41 

3, 5, 6, 7, 12, 23, 
28 

41 

Total 94 

Note: Bolded black numbers indicate work has already been completed. 
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Tasks 2i, 2j,and 2k – 
Recalibrate stream 
flow, TDS and TIN after 
Incorporating 
Additional Discharge 
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Discharge from 
San Bernardino 
WRP 

Discharge from 
Arlington Desalter 

Discharge from San 
Bernardino’s 
Geothermal Plant 


