
Project Understanding 
In December 1995, a Task Force, comprised of 20 publicly-owned treatment works (POTWs), water 
districts, and cities in the Santa Ana Watershed, was formed to study the effects and implications of 
salinity – total dissolved solids (TDS) – and total inorganic nitrogen (TIN) in the groundwater 
basins in the watershed. SAWPA administered the contracts with the consultants performing the 
study, as well as the State Water Resources Control Board (SWRCB). The consistent input and 
oversight from the Santa Ana Regional Board was critical to the ultimate attainment of the 
objectives of the TIN/TDS Task Force. The on-going participation of decision makers from each of 
the Task Force members was also a key to reaching consensus on the scientific approach, 
developing a functionally-equivalent Salt and Nutrient Management Plan (SNMP).  

In Phase 2A, the TIN/TDS project team developed revised sub-basin boundaries, based on a 
reassessment of hydrogeology and water quality, to create management zones for a more effective 
environmental stewardship of these systems. Historical AWQ for management zones was based on 
a rigorous search for data for the 1954 to 1973 historical period. The revised water quality 
objectives for management zones throughout the Santa Ana Watershed were based on the 
historical AWQ. In the initial TIN/TDS study, current ambient conditions were also estimated for 
the 1978 to 1997 period. 

Dr. LeClaire worked with the TIN/TDS Task Force to assess the impact of recycled water 
groundwater recharge projects on groundwater and surface water quality and developed a surface 
water translator for meeting groundwater objectives that accounted for nitrogen losses during 
percolation (nitrogen loss coefficients) that were adopted in the Basin Plan amendment. In this 
task, an understanding of recharge operations and nitrogen loss coefficient was developed for the 
Hidden Valley Wetlands Enhancement Project (City of Riverside), the Rapid Infiltration-Extraction 
(RIX) Regional Tertiary Treatment System (Cities of San Bernardino and Colton), and Anaheim Lake 
(Orange County Water District). 

A requirement of the January 2004 Nitrogen and TDS Basin Plan Amendment 
(Resolution No. R8-2004-0001) is to perform a recomputation of AWQ for all of the groundwater 
management zones in the watershed for which adequate data exist. To date, AWQ determinations 
have been made for the following periods (CDM Smith team members with significant roles in past 
recomputations are shown in parentheses):  

 1954 to 1973: Historical or objective setting period (LeClaire)
 1978 to 1997(LeClaire)
 1984 to 2003(LeClaire, Lindberg)
 1987 to 2006 (Lindberg, Cruikshank)
 1990 to 2009 (Lindberg, Cruikshank)
 1993 to 2012

Project Approach 
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The objective of the current project is to recompute current AWQ (TDS and nitrate as nitrogen) for 
all of the groundwater management zones in the watershed with the requisite data. The 
methodology for the recomputation must be followed precisely to ensure consistency between the 
analysis periods. As noted above, three members of our project team had key roles in past AWQ 
evaluations and are intimately familiar with the management zones and all of the technical tasks 
associated with the AWQ recomputation. 
 

Task 1 Compute Ambient Water Quality for the Period of 1996 to 2015 
 

Task 1a – Data Collection 
The CDM Smith team understands how to collect, catalog, process, and review the large agency 
datasets that will be the foundation for this project. The objective of this task is to collect the 
groundwater quality and groundwater level data for all available wells in each management zone, 
process these data into a standardized electronic format, and store the data in a single project 
(AWQ) database.  

Some agencies in the Santa Ana Watershed have the capability to deliver their data in database 
and/or GIS formats, which can be incorporated into the AWQ database using industry-standard 
structured query language (SQL) data migration tools. This involves identifying database fields in 
the agency database and mapping those fields to the current database. GIS data will be incorporated 
into our project geodatabase for use in calculating basin-scale groundwater levels and grid-level 
storage volumes. 

Other agencies in the watershed archive data either in hard copy lab reports and groundwater level 
data sheets or in digital spreadsheets. Hard copy data will be key-punched, and digital data will be 
reformatted to match database upload templates and will be checked for completeness and quality 
prior to inclusion in the AWQ database. 

The CDM Smith team will contact each agency listed below to request data: 

 Beaumont, City of  Orange County Water District 
 Beaumont-Cherry Valley Water District  Redlands, City of 
 Chino Basin Watermaster  Rialto, City of 
 Colton, City of  Riverside, City of 
 Corona, City of  Riverside, County of (Landfill Monitoring) 
 East Valley Water District  Riverside-Highland Water Company 
 Eastern Municipal Water District  Rubidoux Community Service District 
 Elsinore Valley Municipal Water District  San Bernardino, City of 
 Elsinore Water District  San Bernardino, County of (Landfill Monitoring) 
 Home Gardens County Water District  San Bernardino Valley Municipal Water District 
 Lee Lake Water District  San Gorgonio Pass Water Agency 
 Loma Linda, City of  Western Heights Water Company 
 Muscoy Mutual Water Company  Western Municipal Water District 
 South Mesa Water Company  Yucaipa Valley Water District 
 West Valley Water District 
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The data types and data fields to be collected include: 

Task 1b – Update the Physical Model of Groundwater Management Zones.  
The physical models of the groundwater management zones have not been modified since the 
TIN/TDS Study – Phase 2A of the Santa Ana Watershed published in July 2000. Since July 2000, 
hundreds of wells have been drilled, groundwater models have been developed and updated, and 
new hydrogeologic studies have been performed in the GMZs throughout the Santa Ana Watershed 
improving the understanding of aquifer properties and aquifer geometry of the management zones. 
For example, the US Geological Survey (USGS) and others have done a significant amount of work in 
the Rialto-Colton GMZs related to the Mid-Valley landfill and BF-Goodrich contaminated sites.  

A pilot study will be conducted in this task to evaluate the effect of updating the physical model on 
AWQ determinations. The results of the pilot study may lead the Task Force to consider revising 
physical models for other GMZs during the (1999 to 2018) triennial AWQ update.  

The RFP suggests that Chino Groundwater Basin be utilized as the pilot study to evaluate the effect 
of the updated physical model. The Chino Basin Watermaster (CBWM) has updated the 
hydrogeologic conceptual model of the Chino Groundwater Basin twice since 2000; 2007 and 2013. 
Mr. Cruikshank was the hydrogeologist who helped to modify the physical model and assist in 
updating the numerical model in 2013. 

The Chino Basin is one of the most complex basins in the Santa Ana Watershed and is divided into 5 
anti-degradation management zones (GMZ-1, 2, 3, 4, and 5) and is grouped for maximum benefit 
into 3 management zones; Chino-North (GMZ-1, 2, 3), Chino-East (GMZ-4), and Chino-South (GMZ-
5) per the 2004 Basin Plan Amendment. The Chino-North Management Zone contains three 
aquifers; shallow, middle, and deep. The figure below shows how the physical model update can 
change the layering codes of the assigned water quality statistic and the total volume of water in 
each cell. 

Well Information (for new wells)
Well Name Ground Surface Elevation
Well Type Distance from Reference Point to Ground Surface
Well Status Reference Point Type (e.g. , top of casing)
Well X Coordinate Depth of Well Casing
Well Y Coordinate Depth Intervals of Well Perforations

Groundwater Level Data
Well Name Activity of Well During Measurement (e.g. , static, pumping)
Measurement Date/Time Measurement Method
Depth from Reference Point to Water Level

Groundwater Quality Data
Well Name Result
Sample Date/Time Detection Limit
Analyte Name Units

Groundwater quality data described above will be collected for the following analytes:
Alkalinity, Total (as CaCO3) Nitrate as Nitrate (NO3) or Nitrate as Nitrogen (N)
Bicarbonate pH
Calcium Potassium
Carbonate Silica
Chloride Sodium
Electrical Conductivity Sulfate
Fluoride Total Dissolved Solids
Magnesium
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Figure 4-1. Block Diagram Depicting Changes in the Chino North GMZ Physical Model and its Effect on Layer 
Assignments 

 
 

The team will develop two sets of groundwater quality point statistics for nitrate and TDS for the 
period of 1996-2015 using the 2000 physical model and the 2013 physical model as outlined in 
Task 1d. The Chino-North GMZ contains three aquifers; therefore, six additional maps (3 TDS and 3 
nitrate-N) will be manually contoured described in Task 1e and compute the current Ambient TDS 
and Nitrate-Nitrogen as described in Task 1f.  

To efficiently perform the pilot study; the team will need access to GIS files contained in the 
CBWM’s 2013 model update in a report titled: DRAFT 2013 Chino Basin Groundwater Model Update 
and Recalculation of Safe Yield Pursuant to the Peace Agreement. Specifically, the following 
shapefiles and Raster GRIDs will be requested from the report as detailed in Table 4-1 by figure 
number: 

Table 4-1. Requisite Data for Updated Physical Model 
Figure Description Type 

Figure 2-2. Effective Base of the 
Freshwater Aquiver 

Equal Elevation Contours of the Effective Base 
of the Freshwater Aquifer 

Shapefile and 
Raster GRID 

Figure 2-10a. Layer 1 Bottom Elevation 
Contours 

Equal Elevation Contours of the Bottom of 
Model Layer 1 

Shapefile and 
Raster GRID 

Figure 10b. Layer 2 Bottom Elevation 
Contours 

Equal Elevation Contours of the Bottom of 
Model Layer 2 

Shapefile and 
Raster GRID 

Figure 2-11a. Kriging-Estimated Specific 
Yield of Layer 1 

Initial Estimated Specific Yield Layer 1 Raster GRID 

Figure 2-11b. Kriging-Estimated Specific 
Yield of Layer 2 

Initial Estimated Specific Yield Layer 2 Raster GRID 

Figure 2-11c. Kriging-Estimated Specific 
Yield of Layer 3 

Initial Estimated Specific Yield Layer 3 Raster GRID 

Source : http://www.cbwm.org/FTP/Safe%20Yield%20Reset/ 
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Figure 4-2. Number of Water Quality Point Statistics by GMZ 

 

As described above, Chino GMZs are complicated and are not comparable to the other the 38 GMZs 
in the level of complexity. For example, the Chino-North GMZ is second only to the Orange County 
GMZ in in the number of water quality point statistics – over 400 for both TDS and nitrate-N – that 
would need to be contoured, (Figure 4-2). The Task Force may want to consider using a less 
complicated GMZ – but one where the physical model has been updated since 2000 (e.g., Rialto-
Colton or Riverside A). This may provide a better estimate of the level of effort to modify the 
physical models of other GMZs. If the Task Force chooses not to exercise this option, the CDM Smith 
team is fully prepared to use the Chino GMZs for the pilot study. 

Task 1c – Process and Upload Historical Data 
Once the all data have been compiled from the various data providers, the CDM Smith team will 
create an inventory of all data sets. The inventory will include data provider information such as 
contact, date received, number of records, data format (e.g., Access, Excel, hardcopy), and a version 
number which will be assigned to track changes to data sets should issues arise during the data 
loading process and/or the statistical analysis. This living document will be updated throughout the 
project. Each data set will also have a data mapping document which will translate the data 
providers’ fields to the AWQ database fields. In addition to providing the necessary mapping, it will 
help locate missing requisite data, identify conflicting data types/sizes (e.g., text to numeric, floating 
point to decimal, text to numeric, text field size of 100 characters to 50 characters, etc.), and other 
information that may be pertinent to the migration. 

Each data set will be formatted and normalized for migration. For example, data received in a 
crosstab format (e.g., columns indicate chemical information, rows indicate sample information) 
will be processed using automation tools to reformat the data into respective normalized table 
structure required in the AWQ database. Keypunched data will be entered in a controlled tool that 
uses data validation tools including drop downs, default values, data type constraints, data value 
constraints, and field size constraints.  

 5



 Basin Monitoring Program Task Force • Recomputation of Ambient Water Quality: 1996 to 2015 

 

Conversions will be completed on necessary reference values such as units and chemicals. 
Duplicate data will be discovered using analytical queries that filter on various parameters such as 
sample, date/time, and chemical name. Duplicates will be flagged and reviewed to determine the 
appropriate course of action. In some cases, there may be samples that appear to be duplicates; 
however, they have been reanalyzed due to dilutions, lab errors, or requests from data provider. 
Data will be reviewed by team members who did not participate in the processing outlined above. 
Keypunched data will be 100 percent reviewed to ensure no data entry errors occurred. Automated 
data processing will be 10 percent randomly reviewed to ensure automation processes are meeting 
the requirements. All errors will be rectified before loading into AWQ database. 

Once data have been loaded to AWQ, the CDM Smith team will create well location maps and time 
series charts for groundwater-level, TDS, and nitrate for each well. The well location maps will be 
provided in a format that is acceptable for the Task Force (e.g., geodatabase, pdf). The time series 
charts will be developed using automation, and will be provided in an acceptable format 
(MS Access, MS Excel, jpeg). Each time-series plot will have a cumulative departure from the mean 
(CDFM) curve to help characterize wet- and dry-climatic periods. 

The maps and charts will be reviewed by the CDM Smith team to locate any potential errors. The 
errors will be rectified before submitting the maps and charts to the Task Force. Any discrepancies 
identified by the Task Force will be reviewed by the team, and if necessary, the data provider. All 
discrepancies will be processed, and the AWQ database will be updated accordingly. 

Task 1d – Develop Groundwater-Quality Point Statistics for Nitrate and TDS 
Once the AWQ database has been reconciled in Task 1c, the data will filtered appropriately for 
statistical analysis. The period of analysis has been identified as January 1, 1996 to 
December 31, 2015.  

Four tests will be conducted to evaluate the data quality. The tests will be automated directly from 
the database to streamline the process. The computations will be reviewed and tested to ensure 
they are properly working. The test results can be qualified and tied back to the primary (or 
unique) key. This will allow the test results to be related directly to the respective samples within 
the database. Any sample that fails all four tests will be flagged and excluded from the data set used 
for statistical analysis. Once the data have been tested, the appropriately filtered data set will be 
prepared for statistical analysis.  

The four data quality tests include: 1) an anion-cation balance; 2) a comparison of measured and 
calculated TDS; 3) a comparison of measured EC and the sum of ions; and 4) TDS to EC ratios. These 
tests are described in Standard Methods for the Examination of Water and Wastewater (Greenberg 
et al., 19921). 

The Shapiro-Wilk test for normality and outlier testing was recommended and adopted by the 
Nitrogen/TDS Task Force at the June 15, 1999 meeting. For this test, the mean, standard deviation, 
and the variable W will be calculated. The calculated W is compared with a critical W found in 
reference tables, in order to identify outliers. 

1 Rice, E. W., R. B. Baird, A. D. Eaton, L. S. Clescerl, L. S., (eds). 2012. Standard Methods for Examination of Water 
& Wastewater. 23th Edition is the more updated Standard Methods. 
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Rules for data analysis were defined through the Task Force process in the late 1990s. The water 
quality point statistic that would define water quality for a given well would be based on a 20-year 
moving average. If a well had more than one value in a given year, the average value for that well 
would be computed. This technique is a form of temporal declustering. A well would need at least 3 
years of water quality (TDS or nitrate-N) in the 20-year period. The water quality point statistic is 
mean plus t * standard error of the mean.  

The CDM Smith team will build tools to (i) perform the four data quality tests, (ii) perform the 
Shapiro-Wilk test for normality, (iii) annualize the data (temporal declustering), and (iv) compute 
the water quality point statistics. 

Task 1e – Estimate Regional TDS and Nitrate-Nitrogen in Groundwater 
The objective of this task is to prepare groundwater level and groundwater quality contour maps 
for all management zones in the watershed. In strict accordance with procedures established by the 
Task Force, the steps described herein will be used to estimate regional nitrate and salinity (i.e., 
TDS) in groundwater. 

For each management zone, the following maps will be produced: 

 TDS statistic – current ambient (1996 to 2015) 
 Nitrate (as N) statistic – current ambient (1996 to 2015) 
 Groundwater level contours – 2015 data 

Water Quality Point Statistics 
For both TDS and nitrate, the CDM Smith team will prepare maps of the locations of wells having 
sufficient data to compute statistics. The computed statistic and the mean value of the annualized 
averages will be plotted for each well on large-format maps. In addition, where some data exists, 
but not enough for statistics to be computed, wells with only mean values will also be plotted.  

Some management zones have multiple aquifer units. For those management zones, well 
construction data will be used to identify which aquifer units are drawn upon at that particular 
well. Separate maps will be prepared for these multi-aquifer management zones. 

Develop and Digitize Water Quality and Water Level Contours  
The following information will be used to prepare groundwater quality and groundwater elevation 
contour maps: The computed statistics at wells, the aquifer layer (where necessary), groundwater 
level measurements, and contours from previous recomputation efforts.  

Water quality and water level contours will be hand-drawn by staff experienced in the geologic 
sciences. All groundwater level and groundwater quality contour maps will be reviewed by a 
California certified hydrogeologist. A review of previous recomputation contours will be 
incorporated into the contouring process to minimize subjective bias during the current contouring 
effort, which is especially important in areas where little data exist. Agency representatives will be 
invited to review the water level and water quality contour maps; the CDM Smith team will work 
closely with Task Force members to perform an accurate and complete analysis of the groundwater 
quality within their agency’s respective management zones.  
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Task 1f – Compute Current-Ambient TDS and Nitrate-Nitrogen for Management Zones 
Members of the CDM Smith team are very familiar with the GIS techniques involved in computing 
the volume-weighted estimates of AWQ for the GMZs as described in the RFP. In Task 1e, the water 
quality point statistics for both TDS and nitrate-N and water levels have been contoured and 
reviewed by the Task Force members. The finalized contours and points will undergo an 
interpolation technique (“kriging”) in which the surrounding measured values are weighted to 
derive a predicted value for an unmeasured location to create a raster grid. We propose to use the 
same kriging interpolation method used in prior AWQ determinations. The rasters will undergo a 
thorough quality assurance/ quality control (QA/QC) process in which they are evaluated for 
accuracy.  

The team will utilize a geoprocessing model in ArcGIS to automate the process of extracting the 
values from the TDS, nitrate-N, water level elevations, specific yield, and bottom of aquifer 
(layers in multilayer GMZs) rasters to the SAWPA-supplied AWQ grid shapefile. The geoprocessing 
model links together sequences of geoprocessing tools, feeding the output of one tool into another 
tool as input to produce the desired outcome. The model documents and streamlines the process, 
and enables efficient replication for populating the AWQ grid. The AWQ grid will be exported to a 
Microsoft Excel spreadsheet where the following steps will be executed to compute the volume-
weighted estimates of ambient TDS and nitrate-N for the 1996 to 2015 period: 

1. Overlay the SAWPA-provided 400m x 400m grid on each GMZ. 

2. Compute volume of groundwater in storage in each grid cell. 

3. Compute volume of groundwater in storage in each layer of multi-layer aquifers 
(Chino-North, Orange County, and Bunker Hill Pressure Zone). 

4. Compute volume of groundwater in each management zone. 

5. Estimate the value of the water quality statistics for each grid cell. 

6. Compute volume-weighted estimate of TDS and nitrate for each aquifer in each 
management zone. 

 

Task 2 – Prepare Interpretive Tools for the Recomputation of Ambient Water 
Quality 
The genesis of the AWQ Interpretive Tools occurred during the 1990 to 2009 recomputation effort, 
when unexpected changes in salinity were observed in the recomputation results for the 
Orange County Basin and other GMZs. It was clear to the Task Force that the change in ambient TDS 
concentrations in Orange County was caused by improvements in the monitoring network and not 
by any real regional changes in groundwater chemistry. Specifically, new data were incorporated 
into the AWQ analysis via new wells that had been installed in an area previously not well-
monitored. The Interpretive Tools came from an attempt to characterize the factors that may have 
influenced changes in AWQ over time, and to determine whether the changes are real or are 
artifacts of the methodology. 
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Figure 4-3 shows the mass of TDS in the Orange 
County Management Zone for 2003 and 2006. 
Note how the mass of salts (TDS) in the basin 
changed very little, except for a group of cells 
along the western boundary. These cells reflect 
concentrations of TDS measured at newly 
installed seawater-intrusion barrier wells. The 
addition of new data to the analysis had a 
dramatic effect on the basin-wide AWQ 
determination.  

 

The objective of these tasks is to compare the current AWQ determinations with previous 
recomputations. More specifically, the Interpretive Tools will attempt to show how and why the 
1996 to 2015 estimates of AWQ changed from the 1993 to 2012 estimates for each management 
zone. 

The Task Force envisioned a multi-faceted approach, where the Interpretive Tools would include: 

 A spatial analysis of groundwater quality change comparing the distribution of AWQ statistics
across management zones,

 A temporal analysis of groundwater quality change comparing basin-level trends to trends
observed in individual “key” well locations, and

 A forward-looking analysis of AWQ statistics lost over time, as wells are decommissioned,
destroyed, or are otherwise no longer monitored (well attrition analysis).

Task 2a – Prepare Change Maps for TDS and Nitrate-N 
The objective of this sub-task is to perform a spatial analysis of water quality changes from the 
previous recomputation effort to the current recomputation effort. Color-ramped change maps will 
be prepared that show a grid-level comparison between prior and current estimates of regional 
nitrate and TDS concentrations in groundwater for each management zone. Where possible, maps 
will include multiple adjacent management zones to provide both a local and a regional context for 
the changes in nitrate and TDS estimates.  

The change maps also display wells that were used in one or both recomputation periods, to 
provide information on how the gain or loss of wells affected the determination of AWQ. Data 
obtained from improvements in local monitoring well networks can affect the determinations of 
AWQ at the management zone level, particularly when the addition of wells occurs in areas where 
few or no wells existed previously. The introduction of new data improves the Task Force’s 
knowledge of AWQ in management zones. Understanding the impact of these data gains is key to 
making decisions on future groundwater management practices and is a key objective to the 
Interpretive Tools portion of the project. 
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Task 2b – Perform Key Well Analysis of Water Quality Trends 
The objective of this sub-task is to perform a temporal analysis of water quality changes from the 
previous recomputation effort to the current recomputation effort. Time series charts showing 
historical and current trends in groundwater quality at selected key wells will be prepared for each 
management zone. These charts will compare the measured water quality concentrations (i.e., 
individual monitoring results – not AWQ statistics) to trends in ambient nitrate and TDS 
determinations in the groundwater management zone at large. 

A number of key wells have already been selected for each management zone and have been a part 
of two iterations of this project to date. The CDM Smith team will analyze data from the same key 
wells, to ensure continuity with previous recomputation efforts. If key wells have been lost since 
the last recomputation effort, the CDM Smith team will select new key wells based on location, 
screened intervals, and the availability and quality of the water quality dataset. 

Task 2c – Perform Well-Attrition Analysis for the Recomputation of Ambient Water 
Quality for 1996 to 2015 
The objective of this task is to identify wells that will not qualify for inclusion in the next 
recomputation of AWQ if no data are collected during 2016-2018. The well attrition analysis will 
provide the Task Force with a list of the most important of these wells so that the wells can be 
sampled and remain included in future recomputations of AWQ. This analysis will include 
generating AWQ statistics for the 1999 to 2018 period using the 1996 to 2015 AWQ database. This 
effectively simulates three years without any groundwater monitoring (January 2016 to December 
2018). A direct comparison between the statistics generated in the hypothetical 1999 to 2018 
dataset to the statistics generated for this recomputation effort will identify wells that will be lost if 
no new data are collected.  

The CDM Smith team will prepare a list of potential lost wells and present it to the Task Force. If 
deemed necessary by SAWPA and the Task Force, our Team will contact the well owners on 
SAWPA’s behalf and request that the wells be sampled. 

 

Task 3 – Prepare Technical Memorandum 
In this task, the CDM Smith team will prepare a draft technical memorandum that summarizes the 
methods and results of the AWQ recomputation. The technical memorandum will include all of the 
necessary tables, graphs, and maps for the recomputation and also for the interpretive tools. 

The Task Force members will provide comments during a 14-day period after submission of the 
draft technical memorandum. During the comment period, the CDM Smith team will be available for 
any questions or clarifications. Once the comments have been received, they will be compiled into a 
table, along with the response of the CDM Smith team – this table will be included in the final 
technical memorandum as an appendix. The final technical memorandum will also include the 
updated AWQ database, shapefiles of the contours developed, along with other intermediate and 
final work products. 
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Task 4 – Task Force Meetings 
The CDM Smith team has budgeted eight meetings at SAWPA headquarters to provide updates to 
the Task Force.  SAWPA staff will provide the meeting room, organization, facilitation and 
secretarial, clerical, and administrative services. The CDM Team will provide meeting content, 
including, but not limited to report sections, maps, tables, graphics, and the proposed PowerPoint 
presentation one week in advance of the Task Force meeting. The CDM Smith team will lead the 
technical discussions concerning the requisite tasks. As the maps are being contoured, each of the 
Task Force agencies will be invited to CDM Smith’s office to review the maps one on one with staff 
from the CDM Smith team. The CDM Smith team also has budgeted two additional meetings: one the 
CDM Smith team is led by Dr. LeClaire, who has many years of project management experience and 
can effectively manage multiple tasks. Both CDM Smith and DBS&A have a pool of talented staff that 
can be brought to bear, as necessary. We understand how critical it is to not let the project schedule 
slip on the AWQ project, because it is difficult to regain lost time. Our proposed schedule is 
provided as Figure 6-1. 

 

Firm Billing Classification Rate
CDM Smith Vice President $245
CDM Smith Associate $235
CDM Smith Grade 7 $185
CDM Smith Grade 6 $175
CDM Smith Grade 5 $165
CDM Smith Grade 4 $155
CDM Smith Grade 3 $140
CDM Smith Grade 2 $125
CDM Smith Grade 1 $115
CDM Smith Administration Support $100
CDM Smith Special Consultants $90 - $120
DBS&A Vice President/ Senior Technical Specialist $250
DBS&A Senior Hydrogeologist $170
DBS&A  Staff Geologist III $130
DBS&A  Staff Geologist II $125
DBS&A  GIS Technician  $110
DBS&A  Technical Editor $90

                                 Rate Schedule 
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