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Appendix A 
Summary of Hydrological Model Results 

Using the Mike 11 Model 
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SAN   FRANCISCO • BOISE • SACRAMENTO 
ENVIRONMENTAL HYDROLOGY  ~  FLUVIAL GEOMORPHOLOGY  ~  WETLAND, RIVER & WATERSHED MANAGEMENT  ~  COASTAL & ESTUARINE PROCESSES  ~  SEDIMENT HYDRAULICS 

M E M O R A N D U M 
 
 
DATE: January 27, 2005  

TO: Bala Rajappan 

COMPANY: RAJAPPAN & MEYER CONSULTING ENGINEERS 

FROM: Christie Beeman 

COPY TO: Jeff Haltiner, Jorgen Blomberg 

RE: MIKE 11 model results 

PWA Ref. #: 1726 12th Street Reconstruction Project - Oakland, California   

 

PWA used the MIKE11 model of the Lake Merritt channel developed by URS to evaluate the hydrology 
and hydraulics of Lake Merritt and the Lake Merritt channel under existing and proposed conditions. This 
memo describes the model and summarizes results.  
 
URS Model 
The URS model was set up for both a “dry weather” and “wet weather” scenario. The dry weather 
scenario represents normal tidal conditions with no storm water input to the lake.  URS used four days of 
6-minute tidal data, 18-24 July 2001, from the Alameda gaging station as the tidal boundary conditions 
for hydrodynamic modeling.  Documentation from URS indicates that they selected the tidal time series 
because it includes the historical mean higher high (MHHW) and mean lower low (MLLW) tide levels 
(URS, 7/7/04); however, the time series includes tides that are higher than the historical MHHW and 
lower than the historical MLLW.  The dry weather scenario assumes that the 7th Street pump station 
would not be operating. The wet weather scenario includes a 25-year storm water input hydrograph at 
Lake Merritt. It uses the same tidal time series as the dry weather scenario, but assumes that the pump 
station gates/channel would be closed during high tides and opened during low tides to allow storm water 
to drain out of the lake.  URS selected the 25-year event as the design flood for planning and design 
purposes, based on guidance from the Alameda County Flood Control and Water Conservation District 
(Rohin Saleh, pers. comm. 2004) 
 
URS ran the model for existing conditions (“Alternative 0”) and four alternatives representing various 
scenarios for channel improvements between Lake Merritt and the bay.  The project team determined that 
Alternatives 1 and 2 were the most likely to be implemented in the future, so PWA’s analyses focused on 
those alternatives.  Alternative 1 includes replacing 12th Street and10th Street culverts with a 100-foot 
wide rectangular channel section, removing pier obstructions at I-880, and replacing the Embarcadero 
bridge.  Alternative 2 includes all of the changes assumed for Alternative 1, plus a bypass channel at 7th 
Street (URS, 7/7/04).     



Bala Rajappan 
January 27, 2005  
1726 12th Street Reconstruction Project - Oakland, California   
Page 2 of 3 
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URS model inputs and results were reported in the NAVD 88 vertical datum. 
 
PWA Modifications 
PWA made some minor modifications to the URS model to allow it to run on the version of MIKE11 that 
we had in-house (documented elsewhere).  In addition, PWA modified the dry weather MIKE11 model to 
utilize 6-minute tidal data for the entire month of July 2001, rather than only the four day time series in 
the original model. This time series was chosen for the PWA simulations for two reasons: 1) The data 
reflect the full range of tides at Alameda, in that the tidal datums for July 2001 closely resemble the most 
recent tidal epoch datums calculated for Alameda (1983-2001); 2) the time series includes the data that 
were used in all previous simulations done by PWA and URS.  
 
The URS model assumed a 100-foot wide, rectangular cross-section at the 12th Street bridge for future 
scenarios (Alternatives 1-4).  PWA modified the 12th Street bridge cross-section to test the hydraulic 
effect of various channel widths, but the final model runs assume a 100-foot wide rectangular as agreed 
by the project team. 
 
PWA results are reported in the City of Oakland vertical datum (COO ft). 
 
Model Results 
In order to evaluate the water surface elevations predicted by the MIKE11 model, PWA calculated tidal 
datums for Alameda, Lake Merritt and the Lake Merritt channel between 12th Street and 10th Street from 
the model results (Table 1).  Model results for Alameda from the MIKE11 simulation using July 2001 
tidal data were compared to the Alameda gage tidal epoch data for model verification.  Table 1 also 
shows tidal datums for the channel and lake under existing and future conditions, based on model results. 
 
Table 1.Tidal Datums (COO ft)           

Simulation/Location MLLW (ft) MLW (ft) MTL (ft) MHW (ft) MHHW (ft) 
Tidal Epoch-Alameda -5.9 -4.8 -2.4 0.0 0.7 
Model Alameda -6.1 -4.7 -2.4 0.0 0.8 
Model Existing-Lake -2.2 -2.1 -1.7 -1.6 -0.9 
Model Existing-Channel -3.1 -2.6 -1.7 -1.2 0.0 
Model Alt1-Channel&Lake -3.3 -2.6 -1.9 -1.6 0.0 
Model Alt2-Channel&Lake -3.3 -2.6 -1.9 -1.6 0.0 
 
Figures 1, 2 and 3 show the results of the dry weather simulations.  Figure 1 shows Lake Merritt water 
levels for Alternative 0 and Alternative 1 as compared to the tide levels at Alameda.  Figures 2 and 3 
show the modeled velocity and discharge, respectively, at 12th Street for Alternative 0 and Alternative 1.  
Figures 4, 5 and 6 show wet weather (design storm) model results.  Figure 4 shows Lake Merritt water 
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levels for Alternatives 0, 1, and 2.  Figures 5 and 6 show modeled channel velocity and channel discharge 
for Alternative 1, as compared to the dry weather results. 
 
Table 2 summarizes some of the wet weather results illustrated in Figures 3 - 6. 
 
Table 2. Selected Wet Weather results   
 Existing Conditions Alternative 1 
Peak water surface elevation (lake) 1.9 COO ft 1.3 COO ft 
Peak water surface elevation (channel) 1.7 COO ft 1.3 COO ft 
Peak velocity (channel) 2.7 ft/s 3.2 ft/s 
Peak discharge (channel) 973 cfs 1919 cfs 
 
 
References: 
URS, 7/7/04. Lake Merritt Channel Hydraulic Modeling: Draft Sections from Alternatives Analysis 
Memorandum.  For City of Oakland. 
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SAN   FRANCISCO • BOISE • SACRAMENTO 
ENVIRONMENTAL HYDROLOGY  ~  FLUVIAL GEOMORPHOLOGY  ~  WETLAND, RIVER & WATERSHED MANAGEMENT  ~  COASTAL & ESTUARINE PROCESSES  ~  SEDIMENT HYDRAULICS 

M E M O R A N D U M 
 
 
DATE: June 6, 2005 

TO: Joel Peter 

COMPANY: CITY OF OAKLAND 

FROM: PWA: Jorgen Blomberg, Christie Beeman, Jeff Haltiner 

COPY TO: Rajappan & Meyer 

RE: Oakland 12th Street - Vertical Datums/Tidal Parameters 

PWA Ref. #: 1726.00 

 

This memo provides detail on the vertical datums used in establishing elevations, topographic maps etc. 
for the Project area.  It also discusses the key parameters of tidal water surface elevations at various 
locations in Lake Merritt, the channel and the Oakland estuary. 
 
Fixed Vertical Datums 
Three vertical datums have been used by various organizations to establish elevations.  NGVD (National 
Geodetic Vertical Datum) was established by the USGS in 1929 to be the standard national datum.  It 
represented mean sea level (approximately) at that time.  More recently, the USGS has begun replacing 
NGVD with NAVD 88, and it now represents the standard national datum used on USGS topo maps and 
most state, county and local standards.  The City of Oakland established its own datum many years ago 
that is 3 feet different from NGVD.   PWA and the 12th Street project team have used the City of 
Oakland’s fixed vertical datum for all project design and analysis work.  We have used the conversions 
summarized in Table 1 to convert data reported using other datums to City of Oakland datum (COO ft).  
 
Table 1. Fixed Vertical Datum Conversions in Feet 

From: City of Oakland datum NGVD 29 NAVD 88 
To City datum 0.0 -3.0 -5.7 
To NGVD 29 3.0 0.0 -2.7 
To NAVD 88 5.7 2.7 0.0 
NGVD29 to City Datum = (-3.00 ft) (Gary Faught, City Surveyor 2004)   
NAVD88 to NGVD29 at NOAA Station 9414750 (Alameda) = (-2.71 ft) (www.noaa.gov)   
 
Tidal Datums and Parameters 
Under natural conditions, Lake Merritt was a fully tidal wetland, connected to the Bay with a very wide 
(about 400-ft) channel.  Tidal elevations in the lake and channel would have been nearly identical to those 
in the Bay.  With the development of the City, the tidal signal at Lake Merritt and along the channel has 
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been significantly affected by structures, constrictions and reduced channel capacity, as compared to the 
tides in San Francisco Bay.  Unlike the vertical survey datums discussed above (that are exactly the same 
anyway in the US), tidal datums are relative to the local conditions, tidal circulation etc. Therefore there is 
not a direct conversion between tidal datums (such as MLLW) recorded and calculated by National 
Oceanic and Atmospheric Administration (NOAA) in the Bay and those at Lake Merritt. 
 
PWA used the MIKE11 hydrodynamic model developed by URS to estimate the normal tidal datums for 
Lake Merritt for the 12th Street project (documented elsewhere).  The table below summarizes the results 
of the MIKE 11 model run for tidal only (dry season) conditions, which assumes 1) no stormwater input 
to the Lake and 2) 7th Street pumps not operating.  PWA used tidal data from the NOAA gage at Alameda 
(Station i.d. 9414750) in the MIKE 11 model as the tidal boundary condition at the mouth of the Lake 
Merritt channel.  Table 2 shows tidal datums for the channel and lake under existing and future 
conditions, based on model results. 
 
Table 2.Tidal Datums – In City of Oakland Datum (COO ft) 

COO ft 
 Mean Lower 
Low Water 

Mean Low 
Water  

Mean Tide 
Level  

 Mean High 
Water 

Mean Higher 
High Water  

Simulation/Location MLLW  MLW  MTL  MHW  MHHW 
Tidal Epoch-Alameda(SF Bay) -5.9 -4.8 -2.4 0.0 0.7 
Model Alameda (SF Bay) -6.1 -4.7 -2.4 0.0 0.8 
Model Existing-Lake -2.2 -2.1 -1.7 -1.6 -0.9 
Model Existing-Channel -3.1 -2.6 -1.7 -1.2 0.0 
Model Future-Channel/Lake -3.3 -2.6 -1.9 -1.6 0.0 
 
As shown in the table, the average tidal range in the Lake will increase from 1.3 ft at present (-2.2 ft to -
0.9ft) to about 3.3 ft. (0 to -3.3ft) in the future.  The future conditions refer to the channel and Lake 
upstream of 7th St.  Below 7th St, the tidal range will be similar to that in SF Bay. 
 
Model results for Alameda from the MIKE11 simulation were compared to the Alameda gage tidal epoch 
data for model verification. NOAA calculates tidal datums for each station from observations made over 
the National Tidal Datum Epoch (NTDE), a specific 19-year period that that accounts for all significant 
variations in the moon and sun that cause slowly varying changes in the range of tide. The current NTDE 
covers 1983-2001. NOS updates the nation's tidal datums approximately every 20-25 years to reflect 
changes in mean sea level (http://co-ops.nos.noaa.gov/datum_update.shtml). NOAA typically reports tidal 
datums relative to mean lower low water (MLLW) at each station – here they are converted to COO ft for 
comparison purposes. 
 




