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This document summarizes the Water Board staff’s responses to public comments on the April 22, 2006, Tentative Order amending Provision C.3. of the Program’s Permit.  The Tentative Order was transmitted for public comment on April 22, and the public comment period closed on May 22, 2006.  Each comment is summarized and followed by staff’s response.

Comments from the Contra Costa Clean Water Program (Program)
Program comment 1

We request the Board delete the requirement, on page 5 of 15, that we submit a revised Stormwater C.3 Guidebook by August 1, 2006 and obtain Executive Officer concurrence by September 14, 2006.

Response:
We disagree with this request and reiterate that the Stormwater C.3 Guidebook must be reviewed for the Executive Officer’s concurrence.  The Tentative Order requires the Program to provide certain technical information or documentation in the Stormwater C.3 Guidebook, including the following:
· “The project proponent may select and size IMPs to manage hydrograph modification impacts, using the design procedure, criteria, and sizing factors specified in the Contra Costa Clean Water Program’s Stormwater C.3 Guidebook” (Tentative Order pg. 7).
· “To use this method, the project proponent shall compare the pre-project and post-project model output for a rainfall record of at least 30 years, using limitations and instructions provided in the Program’s Stormwater C.3 Guidebook” (Tentative Order pg. 8).
· “The Guidebook shall include IMP sizing factors for use on development sites with Hydrologic Soil Group “B” and “C” soils, which shall be calculated using the methods and references in the Contra Costa Clean Water Program Hydrograph Modification Management Plan (HMP), dated May 15, 2005. The Stormwater C.3 Guidebook shall also include appropriate criteria, based on detailed hydrologic analysis, to ensure runoff peak flows and durations from ‘self-retaining areas’ do not exceed pre-project peak flows and durations from these same areas” (Tentative Order pg. 12).
Board staff will review the Stormwater C.3 Guidebook to ensure that the Guidebook is consistent with the HMP and conforms to the Tentative Order as approved by the Water Board.  Thus, we do not concur with Program’s request to delete the requirement for submittal of a revised Stormwater C.3 Guidebook for Executive Officer approval.
Program comment 2

We request a footnote be added to Option #3.a. in the HMP Standard (on page 8 of 15 in the Tentative Order).  The criterion therein specifies “for flow rates from 0.1 the pre-project 2-year runoff event (0.1Q2) to Q2, post-project runoff durations shall not exceed pre-project runoff durations.”  
· The 0.1Q2 criterion was developed by the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) as a way of identifying stream flows below which erosion will not occur.  We believe there has been inadequate technical documentation and review of that criterion—as it applies to stream flows—and we look forward to further investigation of the criterion as promised in Finding [10].
· …no basis or rationale at all has been put forth for applying the same criterion to the allowable outflow from flow-control facilities in cases where that outflow comprises only a small fraction of the total stream flow.

· …this could place a substantial and pointless burden on a project proponent.
The following proposed footnote provides some relief for this burden while ensuring the criterion is met for stream flow as was intended when the criterion was developed:

The low-flow criterion of 0.1Q2 (one-tenth the estimated 2-year peak flow from the entire project site, taken as a whole, in its pre-project condition) is intended to limit cumulative flows of extended duration in the receiving stream to one-tenth of the 2-year peak flow produced by the entire area tributary to the stream upstream of the location of the stream outfall.  The applicant may present information that a proportion of this upstream area is not subject to future development, and that discharges of extended duration in excess of one-tenth the 2-year peak flow from the project alone will therefore not cause flows of extended duration in the stream in excess of one-tenth of the 2-year peak flow produced by the entire area tributary to the stream at the location of the stream outfall.  The allowable flow rate for extended-duration flows from the project may then be increased proportionately, with application of a factor of safety not less than 2, but in no case shall exceed one-half of the estimated 2-year peak flow (0.5Q2) from the project site in its pre-project condition.

Response:

This comment addresses two issues:  1) the commenter asks that the “goodness-of-fit” criteria in Option #3.a. of the Tentative Order be relaxed, and, 2) such adjustment would relax the “allowable low flow” criterion.

Goodness-of-fit criteria:

The Program proposed the following goodness-of-fit criteria in its HMP: “Post-project runoff durations, from one-half the pre-project 2-year runoff event (0.5Q2) to Q2 shall not exceed pre-project runoff durations.  For flow rates above Q2, post-project durations shall be less than or equal to pre-project runoff durations, except that the post-project duration may exceed the pre-project durations for no more than 10% of the time.”

The Program’s HMP did not provide a technical or empirical basis for the 0.5Q2 value proposed in its goodness-of-fit criteria.  This value was taken from studies done in Western Washington (and possibly other areas) on creeks and rivers in those areas, where the representative critical flow was empirically and statistically determined to be equivalent to 0.5Q2.  Some creeks had critical flows higher than 0.5Q2 and some lower, but a reasonable simplifying assumption could be made that 0.5Q2 represented the critical flow of creeks in Western Washington.  In the Bay Area, studies in three watersheds (Thompson and Ross Creeks,
 and Laurel Creek
) have found that the critical flow can reasonably be represented as 0.1 of the pre-development 2-year runoff event.  These local studies included calculations and field measurements of sediment transport in these creeks.  Western Washington and the Bay Area have very different geologic conditions, and the creeks have very different geomorphologic conditions.  It is not reasonable to take a value derived for Western Washington creeks and apply it to the Bay Area.  
For this reason, Board staff proposed, in the Tentative Order, that the 0.5Q2 value in the Program’s goodness-of-fit criteria be adjusted to 0.1Q2, to better reflect Bay Area conditions as we know them.  Otherwise, the Program-proposed criteria were left intact.  This resulted in the Program’s goodness-of-fit criteria being perhaps more stringent than the goodness-of-fit criteria in use (or proposed for use) by other stormwater programs in the Region.  The other programs’ goodness-of-fit criteria do not specify that the post-project runoff may not exceed the pre-project runoff for small flows, as the Program’s proposed criteria do.
To address the comment, and to provide consistency across the Region, we propose to change the goodness-of-fit criteria in Option #3.a in the Tentative Order to state:

The post-project flow durations curve shall not deviate above the pre-project flow duration curve by more than 10% over more than 10% of the length of the curve.
Allowable low flow criterion: 

The critical flow of a creek is defined as the flow that produces the critical shear stress that initiates creek bed movement or erodes the toe of creek banks.  The goal of Provision C.3.f. of the permit is to control the discharge of increased flow and volume created by development to below the critical flow, in order to minimize the potential for increased creek erosion.
The local studies mentioned above
 derived a value for the critical flow of the creeks in the Bay Area.  This critical flow value was then matched to the value of the corresponding peak flow in the creek.  It was thus determined that the critical flow in these local creeks is equivalent to 10% of the pre-development 2-year peak flow (0.1Q2) in the creek.  By tying the critical flow in the creek to the peak flow from a specific runoff event, the “allowable low flow” from each development site is established at the same value (0.1Q2 from the site) – this is the flow rate at which runoff can be discharged from an individual site to the creek, and at which one can assume the creek will not experience increased erosion caused by that particular discharge.  

We disagree with the Commenter that a single project should be allowed to increase its allowable low-flow discharge above 0.1Q2 where upstream areas are not to be developed.  Our reasons include:
1. In the Bay Area, the critical flow of local creeks has been determined to be equivalent to 10% of the pre-development 2-year peak flow in the creek.  During a storm event that produces critical flow in the creek, the entire watershed, whether developed or not, discharges surface and/or subsurface runoff to the creek – all of this runoff contributes to the critical flow.  Without further study, there is no basis for allowing development projects in less-developed watersheds to increase their contribution of low flows to the creek.  
2. Even if a technical basis could be established whereby projects in less-developed watersheds may increase their allowable low flow discharge, it is difficult to determine future development in perpetuity and to define “non-developable.”  Zoning designations can and do change over time.  Even in areas preserved as parkland, roads, trails, community buildings, and other structures are commonly built, increasing the cumulative runoff to creeks.  It is not likely that a project’s runoff control facilities could economically be redesigned in the future, should a watershed undergo development that was unexpected at the time the project was built.
Comments from California Department of Transportation (CalTrans)
CalTrans comment 1
Need for control of runoff duration – We believe that increased runoff duration is not necessarily harmful.  In fact, extended runoff duration within the capacity of the waterway channel could be potentially beneficial by providing more support for water-dependent biota.
Response

CalTrans suggests that increasing runoff durations may benefit biota in creeks.  While this could be beneficial in certain cases, creek flora and fauna generally adapt to a creek’s condition, even when creeks run only seasonally.  It is important to note that the Tentative Order addresses cumulative impacts from increased flows and durations from new development, which collectively (and potentially individually) have negative impacts to water bodies.  New development and redevelopment can impact water quality and beneficial uses of waters by altering a watershed’s patterns of runoff and particularly by increasing the rates, durations, and frequencies of peak flows.  The land use changes associated with urbanization increase the total volume of runoff and increase the speed with which runoff is conveyed to downstream watercourses and receiving waters.  Increased duration of flows above the critical sheer stress velocity for a creek increases the net work done on the creek structure, and can lead to creek bed incision and creek bank instability, causing major damage to the creek’s beneficial uses.
Increases in flows from impervious surfaces associated with urbanization can have the following effects, which are referred to as hydromodification impacts:

 Increases in the number of bankfull events and increased peak flow rates in downstream watercourses;

 Sedimentation and increased sediment transport in downstream watercourses;

 More frequent flooding;

 Stream bed scouring and habitat degradation;

 Stream channel widening and shoreline erosion, including threats to infrastructure (e.g., bridges, utility line crossings, and adjacent roads) and existing structures (e.g., homes, businesses, fences, etc.);

 Decreased stream baseflow;

 Aesthetic degradation; and,

 Changes in stream morphology.

CalTrans comment 2
Directly connected impervious areas – Hydrograph Modification Management Standard provision 1.d. states that impervious areas draining to stormwater treatment facilities are considered directly connected.  This seems inappropriate if the treatment provides for adequate retention or infiltration. 
Response

The statement referenced by CalTrans is not included in the Tentative Order, although it was in the Program’s HMP.  The statement was excluded from the Tentative Order because the Program had not adequately defined “self-retaining” in the context of the flow duration control methodology used in the HMP.
The Tentative Order, if adopted, would not adopt the Program’s entire HMP; instead, the Program would be required to implement Hydrograph Modification Management Standard (Attachment A of the Tentative Order) and the Model Calibration and Validation Plan (Attachment B of the Tentative Order), using the methods set out in the HMP.
CalTrans comment 3
Linear developments – Roadway construction or modifications (e.g., adding a lane) may add impervious surfaces.  However, this impervious surface is distributed over a large area and its impact on any specific waterway will be very limited.  It is not clear how such developments would be addressed.
Response

Runoff from roads and highways contributes to the cumulative impacts to water bodies from increased volumes, peak flows, and durations of runoff (see response to CalTrans comment 1).  In general, post-project flows and durations are “matched” to the pre-project flows/durations at the point(s) of discharge from the project, to meet the hydromodification standard.  We expect a similar method would be used for linear projects, such as those within CalTrans’ jurisdiction.
CalTrans comment 4
Flexibility – We suggest that both the Hydrograph Modification Management Standard (Standard) as well as the Integrated Management Practices (IMPs) include an option of providing equivalent control by alternative means.  For example, seven acceptable IMPs are listed.  It is likely that over time other appropriate IMPs will be developed.  Similarly, additional methods other than the four listed may be identified for meeting the Standard.
Response

We agree that flexibility is necessary, although we believe the Tentative Order offers a great deal of flexibility.  While option #2 offers a simple means of compliance by selecting one of seven IMPs with sizing factors, other options allow the project proponent to use alternative means to comply with the Standard.  For example, option #3 allows project proponents to design their own runoff control facilities, including regional facilities.
CalTrans comment 5
Trading – It was not clear from the documents if developers would be able to, in effect, trade volume/durations.  This option of purchasing reductions elsewhere in the same watershed would increase flexibility. 

Response

While an option for purchasing volume/duration reductions elsewhere in the same watershed would likely increase flexibility, no such system has been developed or was proposed by the Program.  We are open to the concept of alternative compliance, such as trading flow volume/durations.
Comments from Ms. Trish Mulvey

Thanks for the opportunity to comment.  My interests are in what difference acceptance of the proposed HMP makes to development and to our creeks and rivers, and what information is available to answer those questions.  

Mulvey comment 1

For the self-retaining areas, what are the criteria for deciding if they will achieve adequate flow duration controls?

Response

While there is a reference to “self-retaining” areas in the HMP, the Program did not propose criteria for self-retaining areas that are specific to controlling flows/durations from development projects.  For this reason, the reference was excluded from option #1 (pg. 7) of the Tentative Order.  The Tentative Order states (pg. 12) that the Program will include in its Stormwater C.3 Guidebook criteria to ensure runoff flows/durations from “self-retaining” areas do not exceed pre-project flows/durations from these same areas.  The Stormwater C.3 Guidebook will be submitted for Executive Officer concurrence that the Stormwater C.3 Guidebook is consistent with and conforms to the HMP and the Program’s Permit.
Mulvey comment 2

Are the “simplifying assumptions” used in the design approach reasonable?  One example is a pervious area draining to an IMP is represented as a set fraction of an impervious area that depends on soil type.

Response

Staff has some minor concerns with the assumptions and model inputs used in modeling IMPs.  The Model Calibration and Validation Plan in Attachment B of the Tentative Order is intended to test some of these assumptions/inputs.  This Plan includes monitoring IMPs that have both pervious and impervious areas draining to them.  Depending on the results of monitoring done pursuant to Attachment B, the Program may be required to adjust the IMP design specifications.
Mulvey comment 3
How will the Water Board determine the correct threshold for the control of low flows given that the model calibrations study will not answer this question?

Response

We maintain that the control of low flows (and the parallel “allowable low flow”) must be based on the actual conditions in Bay Area creeks and rivers.  As discussed in our response to Program comment 2, studies of Bay Area creeks have derived a critical flow value of 10% of the pre-development 2-year peak flow (0.1Q2).  In the absence of other data specific to Contra Costa County creeks, this value is the most appropriate for control of low flows.  This is reflected in option #3 (pg. 8) of the Tentative Order.
Mulvey comment 4

Given the well known variability in Bay Area weather patterns and rain events, how did the Water Board staff determine that monitoring a minimum of five locations for a minimum of two rainy seasons is sufficient to determine how well the actual flows and durations match with the predicted flows and durations?

Response

In response to this comment, the Tentative Order is revised to require that monitoring shall continue until such time as adequate data are collected.
Mulvey comment 5

How are the specific inputs to the models being made available for independent review?

Response

We are pursuing independent review of all the Bay Area HMPs, in order to determine both their consistency, and their strengths/weaknesses.  We anticipate this review would include the specific model inputs used by Program in its HMP.  Most of the model inputs have been included in technical attachments within the HMP.
Comments from CDS Technologies

CDS Technologies comment 1

An alternative filtration option should be added to the current list of Integrated Management Practices (IMPs) presently specified as demonstrating compliance with the standard of the HMP.  The proposed seven (7) IMPs employ basic infiltration and filtration processes.  These seven IMPs are currently the only means allowed by the HMP demonstrating compliance with the Management Standard.  However, design engineers should be allowed to design and construct alternative filtration systems that will meet or exceed the effluent quality of these seven specified processes.

Response

Use of the seven IMPs is one option for demonstrating compliance with the Hydrograph Modification Management Standard.  Three additional options are offered (see pg. 8 of Tentative Order), including the option to design project-specific runoff control facilities.  Please note that the purpose of the Hydrograph Modification Management Standard is to control excess peak flows and durations, and not necessarily control effluent quality as stated by the Commenter.  The quality of runoff from new/redevelopment is addressed elsewhere in the Program’s permit.
CDS Technologies comment 2

The alternative filtration IMP utilizing either public or proprietary filtration devices should be included in the proposed IMP list.  There are many proprietary filtration devices readily available, which can demonstrate compliance with the HMP Management Standard.  These alternative filtration devices can provide effluent water quality that equals or exceeds the water quality provided by the seven listed IMP processes.  These alternative filtration processes can also incorporate flow and duration control of the runoff in accordance with the standards of the HMP.  Maintenance compliance requirements and vector mitigation in accordance with the Program guidelines can also be achieved by other filtration technologies and/or processes.

Response

It is outside the authority of the Water Board to require the Program to place any specific IMPs in its HMP.  The Program has taken the innovative approach of modeling IMPs and developing sizing factors for ease of use by project proponents.  Project proponents are free to select one of the pre-modeled IMPs, or design and model another type of flow/duration control facility.
CDS Technologies comment 3
Other public domain and proprietary filtration systems are already evaluated and implemented by the state storm water management Programs of Washington, Oregon, Maryland, New York, and New Jersey.  Yet these technologies, many of them originating from proprietary BMP providers, are excluded from consideration by the San Francisco Bay Regional Water Quality Board and the Contra Costa County Clean Water Program.  This exclusion limits innovation and future advances in both proprietary and public domain filtration technologies. 
Response

The evaluations the Commenter refers to are evaluations of post-construction stormwater treatment units; such units primarily address runoff water quality.  Please note that the purpose of the Hydrograph Modification Management Standard is to control excess peak flows and durations, and not runoff water quality.  The quality of runoff from new/redevelopment is addressed elsewhere in the Program’s permit.
CDS Technologies comment 4

If the requested alternative filtration option is not to be included in the current list of IMPs and provided to design engineers by the HMP, a response should be provided with a quantified standard of evaluation and the specific basis for the rejection.  Furthermore, this response should cite explicit published numerical standards from the existing NPDES permit presently being administered and implemented, rather than corollary references to the presumed performance of the listed IMPs.  The selective use of references that only provides support of the presumed performance of the listed IMPs should not be used as grounds for rejection of any other BMPs unless a thorough and rigorous evaluation of the limitations of the alternative BMPs is provided.  In addition, it is important that the same scientific standards utilized in the evaluation of alternative systems (proprietary and non-proprietary) be impartially applied to the IMPs currently listed.  

This evaluation should be completed by an independent review panel convened to arbitrate the continued inclusion of any of the currently allowed IMPs, as well as the consideration of alternative filtration options.  If a technical representative from either the Water Board and/or the Program can be available for open discussion on this request, it would allow for a wider participation in the efforts to achieve cleaner and healthier watersheds, thus would have a greater chance for success of the Program.
Response

The Commenter appears to view the seven IMPs in the Program’s HMP as a list of approved water quality (and possibly flow/duration) control devices.  We strongly disagree with this view.  The Program has taken the innovative approach of modeling IMPs for ease of use by project proponents for designing flow/duration control facilities.  It was not the goal, nor did the Program have the time and funding, to model all possible flow/duration control devices.  Project proponents are free to select one of the pre-modeled IMPs, or select and model another type of flow/duration control facility.
Comments from Water Resources Management – Roger James
Water Resources Management comment 1

The Tentative Order reduces the Program’s proposed Flow Duration Standard from 0.5Q2 to 0.1Q2 which has been found by the Santa Clara and Fairfield storm water Programs as necessary to protect streams from excessive erosion or significant effects on beneficial uses (emphasis added).  The value determined by these Programs was based on both field measurements of sediment transport as well as hydraulic calculations at multiple cross sections in three different watersheds in the Bay Area. 
Response:

We note that the Commenter finds the Tentative Order’s flow duration standard protective.

Water Resources Management comment 2

However, the peak flow standard of 0.5Q2 is identical to a standard developed for Western Washington’s gravel-bed streams.  It is obvious from the Program’s analysis that application of the lower threshold (0.1Q2) would result in much larger sized IMPs.  Conversely application of the Program’s 0.5Q2 is going to result in smaller IMPs and release of flows between the actual critical flow for bed mobility and the Program’s “assumed” 0.5Q2 where a large percentage of damaging erosive flows occur.
Response:

Board staff had the same concern when we initially reviewed the HMP.  However, by studying the model output for the various IMPs, as displayed graphically in Section 5 of Attachment 2 of the HMP (pp. 26-46), it appears that the IMPs mostly demonstrate post- development curves below the pre-development curves for both peak flow and duration between below the 0.1Q2 to Q10 range, over the 35 year rainfall record used for the HSPF model runs.  Thus, the Tentative Order would adopt the Program’s method of sizing IMPs and also require that IMPs be monitored to determine whether IMPs actually perform as modeled.
Water Resources Management comment 3

The Program’s HMMP and IMP sizing is based on an uncalibrated hydrologic model and as a result raises many questions regarding the accuracy of the predicted runoff and proposed IMP sizing factors.  The Program’s use of an uncalibrated model and invalid assumptions is poor science and should not be used in predicting runoff conditions or the design of IMPs before the model is verified for local conditions.

Response:

In response to this comment and to the statement within the HMP (pg. 49) that the Program potentially could test its model using stream gauging records, we revised the Tentative Order (pg. 13) to require either (1) submittal of records verifying that the model has already been calibrated, or (2) testing of the model and calibrate it to local stream flow data.  With regard to calibration or verification of the model outputs, the Tentative Order was revised to require monitoring of the performance of actual IMP installations after implementation of the HMP.
Water Resources Management comment 4

Attachment B of the Tentative Order proposes that calibration of the HSPF model would be conducted by investigating means to monitor flow from IMPs at five future development sites and implement monitoring where feasible for a minimum of two rainy seasons.  This proposal raises a number of concerns and should be rejected because:  (1) Good monitoring data would not be available for at least five years because of the timeline for approval, design and construction of future development projects can be very lengthy.  IMPs will go in last in developments, further delaying data.  (2) Monitoring will be costly.  (3) Long term maintenance concerns and IMP performance decay will take years to see. (4) Retrofit of poorly performing IMPs will be a difficult regulatory and resource task.
Response:

While it is possible there will be delays in obtaining monitoring data from installed IMPs, we expect that IMPs will be installed in the near future.  Monitoring data would then be available after the first wet season, and should indicate if there are major discrepancies between the modeling results and actual data.  The integration of bio-retention or LID type treatment systems into developments for both pollutant treatment and flow duration control is a basic goal of all of the Region’s municipal stormwater programs, so there will be broad interest in the results of such a monitoring study.  Regarding costs, the Program has committed to provide resources to accomplish this task.  Long term performance is a separate issue, and developments that implement the existing requirements will not be required to add capacity to systems if results show poor performance.  That information will apply to new projects going forward.
Water Resources Management comment 5

One of the major limitations in the Program’s modeling is the use of hourly rainfall data rather than intensities that correspond to the one-acre’s “time of concentration,” which would likely be less than 5-minutes. The rainfall record used for the modeling runs to produce the IMP sizing in the Plan uses hourly averaged rainfall data.  Hourly data smooths much of the great variability in rainfall intensity, which will be more evident in a small catchment with a shorter “time of concentration”.  This greater intensity may cause less efficient treatment action in the IMPs, and using the average hourly peak flow data may lead to undersized IMPs.
Response:

When comparing pre-development runoff to post-development runoff, as required in the Tentative Order, it is not clear how driving both the pre- and post-development models with 5, 10 or 15 minute interval rain data and time-steps will change the pre- and post-development runoff curve fit.  The IMPs are designed with some storage volume, usually a minimum of 6 inches of pooling on the surface, to average short time-scale fluctuations.  Perhaps the curves would be shaped differently, but still closely match pre- and post- with the same IMP sizing, or perhaps a shorter time scale analysis will reveal different hydrologic behavior.  Due to this uncertainty, the Tentative Order has been revised to require the IMP testing be done by collecting 15-minute interval monitoring data as well as hourly data.  The model will be run in 15-minute time-steps for those periods where such short interval rain data are available.
Water Resources Management comment 6

Require that additional rainfall gauges be included in the modeling effort to expand the coverage.

A visit to the Orinda rainfall gauge found that the gauge had been moved from beneath a large oak tree several years ago indicating that the Program’s data quality control needs to be reviewed before further calibration of the HSPF model.
The HMMP requires determination of the mean annual precipitation (MAP) for a project site based on a gauge with the most similar MAP apparently using the County Public Works Department Mean Seasonal Isohyets for the period 1879-1973.  This needs to be updated to include rainfall data since 1973 and to include only data that has undergone a thorough QA/QC for the individual gauges.
Response:

In response to this comment the Tentative Order has been revised to require correcting the sizing factor for Flow Through Planters (the IMP most sensitive to model changes) for the St. Mary’s College rain gauge, which has recorded higher rainfalls than the Martinez Gage.  If a different sizing factor results, than the sizing factors for the other IMPs will be adjusted by a proportional amount.
The lack of use of the additional recent years of rainfall data should not have a significant impact on Plan implementation, because the records are used to make relative comparisons over similar time periods between sub-regions of the County.
Water Resources Management comment 7

The Plan states that “team members’ local experience” led to choosing a lower infiltration rate (0.3 inches/hour) for Type A soils.  This choice would lead to smaller IMP sizing factors, as less excess flow would be generated in an analysis of new development.
Response:

The Commenter is correct in stating that no supporting information is presented other than the statement concerning the experience of the team members.  In response to this comment, the Tentative Order has been revised to require measurement of actual infiltration rates in Type A soils, done as standard percolation tests.
Water Resources Management comment 8

Section 4.4.1 of Attachment 2 to the Program’s HMMP indicates that the upper soil layer (engineered soil) is a sandy loam with a specified infiltration rate of 5-inches per hour.  The 5-inches/hour rate of infiltration is also specified in the Program’s C.3 Stormwater Guidebook on C-1-5 for Infiltration Planters, C-1-6 for Bioretention Areas and C-1-7 for Vegetated or Grassy (“Dry”) Swales, but no supporting information for the infiltration rate can be found in the Milestone Reports that provided the technical basis for the Guidebook.
Response:

While the Milestone Reports were one source of information that the Program used in the HMP, a study by Pitt, et al., found non-compacted urban sandy soils in Alabama, including sand, loamy sand, and sandy loam soils, had an average infiltration rate of 13 inches per hour in field tests and 8 to 9.5 inches per hour in laboratory tests.

Water Resources Management comment 9

Actual sandy loam soil infiltration rates do not approach the 5 inches per hour rate specified for constructed soil used in IMPs.  Actual infiltration rates of constructed soils should be measured to verify performance.  The specified infiltration rate of 5 inches per hour for the constructed soil may not remove pollutants adequately.
Response:

The infiltration rate for a constructed sandy loam soil intended for use in the IMPs is not directly comparable to, and can be much greater than, the rate for a native sandy loam soil.  Compaction of the constructed soil should be avoided.   Please refer to the study referenced in response to Comment 8.  It may be reasonable for IMP construction bid specifications to include confirmation testing of infiltration rates in completed treatment systems.  The percolation of stormwater through 18 inches of soil/sand mixture at a rate of 5 inches per hour means that the stormwater would have a minimum of 3+ hours of contact with the soil mixture.  This should be adequate for pollutant filtration and adsorption into the soil matrix, as has been confirmed by studies
.
Water Resources Management comment 10

The cross section views of the swale and bioretention device (Figures 16 and 21) indicate that the perforated underdrains are located at the bottom of the device and connected to the overflow pipe, in contrast to designs from other states that place the underdrain higher to all storage in the gravel drain layer.
Response:

The IMPs were modeled as depicted.  One reason for this design choice given by the Program, is that the devices will have more capacity for storms closely following each other.  These details are to be included in the Stormwater C.3 Guidebook, which will be submitted for Executive Officer concurrence that the Stormwater C.3 Guidebook’s chapter(s) on implementing the HMP are consistent with and conform to the HMP and the Program’s Permit.
Water Resources Management comment 11

A common requirement in most BMP manuals is the provision of pretreatment of runoff to prevent premature failure of the infiltration system.  The IMP conceptual drawings do not indicate pretreatment of the runoff.

Response:

Pretreatment of runoff upstream of the IMP is desirable, but not required.  Lack of pretreatment may necessitate more frequent maintenance of the surface of the treatment system, to remove trash and ensure an adequate rate of infiltration.  The IMPs’ flow behavior has been modeled as they are depicted, with the underdrain at the bottom of the gravel layer.  Flow is metered out of the gravel storage layer by orifices in the discharge pipes.
Water Resources Management comment 12

The Program’s conceptual design of the Flow-Through Planter, Grassy/Vegetated Swales and Bioretention Basin requires use of sandy loam with infiltration rates of 5-inches/hour.  This cannot be achieved with sandy loam, and potting soil will be required.  Potting soils come in a wide range of blends and organic materials used to increase soil porosity. Commercially available potting soil will be expensive costing approximately $35/cubic yard delivered to a job site.  Onsite mixing of the engineered soil may be an alternative; however, quality control becomes an issue requiring specification of makeup material and blend ratios and subsequent testing of batches.  
Response:

We agree that the specification is for a constructed “sandy loam,” which will have to be carefully mixed, and may require confirmation installation testing to ensure suitable finished characteristics.  The mixing and testing should be included in the Stormwater C.3 Guidebook.
Water Resources Management comment 13

Certain types of compost, if used in a constructed soil, may leach nutrients, a potential pollutant in excess amounts.
Response:

We agree that this is a concern, and approved compost specifications should be included in the revised Stormwater C.3 Guidebook.
Water Resources Management comment 14

Washed gravel will be required for the construction of the IMPs to preclude introduction of fines that will prematurely clog infiltration into native soils or the underdrain pipes.  Construction standards and rigid inspections during excavation of IMPs and placement of gravel and engineered soil will be required to ensure that IMPs achieve the design criteria.
Response:

We agree that Dischargers must train inspectors in reviewing proper construction of the IMPs and ensure that local agency inspection efforts are directed to these components of the complete development.
Water Resources Management comment 15

The premise of the IMPs with perforated underdrains is that the outflow from IMP would be collected from the perforated underdrains and discharge into an outflow pipe.  Control of the flow rate would be by special designed orifices that would be installed in the 6-inch perforated under drain pipe.  These orifices would be located 3-5½ feet beneath the ground surface and potentially deeper.  No design details are presented regarding the type of orifice or how access will be provided for inspections or maintenance.  Wisconsin DNR (10/04) requires that orifices be an adjustable restrictor plate or valve and that the device be accessible for adjustment.  The orifices will be vulnerable to plugging by sediment, roots, rodents, snakes, insects, and trash dumped into cleanouts and overflows.  The IMP maintenance procedures also need to address how the perforated drain pipes will be cleaned out, particularly when roots penetrate the pipe.
Response:

The Commenter raises a valid set of design details that should be included in the Program’s Stormwater C.3 Guidebook.  One potential design detail may be the use of a valve for an orifice, so that the valve could be fully opened and maintained through a clean-out, and then re-set.
Water Resources Management comment 16

The cost of the IMPs will become an issue that the Program and Water Board should be considering in weighing whether regional facilities will be more cost effective.
Response:

Programs and project proponents are free to consider regional hydromodification control facilities, which projects discharging to the same watershed may share.  We believe that current nationwide experience has been that on-site facilities are not overly costly.  The materials and methods are similar to landscaping and drainage improvements currently constructed.
Water Resources Management comment 17

The use of treated domestic water supplies for irrigation of grassy swales or other IMPs should be avoided because it represents a waste and unreasonable use of water under the State’s Constitution.  Any necessary irrigation should be accomplished using shallow non-potable water or preferably reclaimed waste water.
Response:

While this comment is generally outside the scope of the Tentative Order, we note that IMPs are generally integrated into the landscaping, and so do not represent a “waste” of water through irrigation, but a combination of functions, using landscape area for stormwater treatment.  Certainly if reclaimed water is available, it should be used, and drought tolerant plants, which can also tolerate brief periods of inundation, should also be employed.
Water Resources Management comment 18

Several of the IMPs, including the Infiltration Trench and Dry Well and potentially Bioretention Basins and Swales, could fall under the Safe Drinking Water Act’s Underground Injection Control Program.  The UIC Program for Class V wells is being implemented by EPA because the state has not sought primacy to implement the Program.  

Injection wells include devices that are deeper than wide at the ground surface and may include drywells, drainfields and infiltration trenches.  Federal regulations require reporting information on the proposed use and features of underground injection wells to EPA-Region 9.  Use of injection wells is prohibited unless reports are filed.  EPA can require additional information if it suspects that there is a threat to an underground source of drinking water; can require application for and compliance with an injection permit; and can require closure of wells suspected or likely to cause contamination of drinking water.
Response:

The potential for IMPs to be constructed such that they are classified as “underground injection wells” under the Safe Drinking Water Act may exist, but we believe the potential to be thus classified is small.  Also, infiltration based IMPs should include a layer of finer grain soil either before the enhanced infiltration zones, or under the entire device, to adsorb and filter particulate and soluble pollutants.  Note that infiltration guidelines are included in the Program’s Stormwater C.3 Guidebook to prevent impact to beneficial uses of groundwater (Table C.-3, page C-8 of 2nd Edition of the C.3 Guidebook), to minimize any potential threat to groundwater.
Water Resources Management comment 19

Several model project designs found on the Program’s web site propose that runoff from driveways, access roads and parking lots be drained to “tot lots” and playgrounds located within developments.  Pollutants in runoff from these land uses are of concern particularly when young children are exposed.
Response:

Use of landscaped areas to slow down and promote infiltration of runoff is good practice, though certain park areas may not be suitable.  Detention basins double as turf-covered play fields in cities including Mountain View and Morgan Hill.  Barring impact from a spill, the landscape surface would not have pollutants in concentrations that pose a public health risk for most activities.
Water Resources Management comment 20

Recommendation:
1. Require the Program to submit a technical report comparing IMP design criteria and provide a rational and technical explanation on why its designs differ from those agencies with the most practical experience.

2. Require the Program to develop detailed specifications for assuring that the engineered soil meets a long-term infiltration rate of 5-inches/hour including procedures for on-site mixing of engineered soil for inclusion in the C.3 Guidebook.

3. Require the Program to develop detailed specifications for assuring that the engineered soil does not leach excess nutrients or other pollutants and include the specifications in the C.3 Guidebook.  

4. Require the Program to develop and include in the C.3 Guidebook detailed construction standards that address construction methods to prevent compaction of native soils when excavating IMPs and compaction of sand and engineered soil during placement in the IMP.

5. Require the Program to include in the C.3 Guidebook design details for the flow control orifices located in underdrain pipes including the provision for access to conduct inspections and maintenance needed to prevent clogging of the orifice.  The C.3 Guidebook should also include inspection procedures, frequency and reporting requirements.

6. Require the Program to update its guidance on “Plants Suggested for Consideration for Planter Boxes, Swales and Bioretention Areas” to identify plants that will tolerate and grow in conditions of periodic and extended inundation and very high soil moisture levels. 

7. The Water Board should prohibit the use of treated domestic water supplies for irrigation of IMPs.  
8. Require the Program to inform owners of IMPs that fall under the definition of a Class V injection wells that inventory forms must be filed with EPA-IX, that there are ongoing responsibilities to protect groundwater quality and potentially close the well.  This Program should insure that future property owners receive this notification.
9.   The Water Board should prohibit the discharge of runoff from driveways, access roads and parking areas to “Tot Lots” and playgrounds used by children of ages less than five years.
Response:

Several of these comments are addressed individually above.  The Commenter recommends a series of steps to ensure that IMPs, as built, are effective and protective of human health and the environment.  The Tentative Order recommends adoption of the Program’s HMP, and specifically its Hydrograph Modification Management Standard, with some revisions.  The Tentative Order does not contain the level of design and construction oversight specificity described by the Commenter.  This information shall be contained in the Program’s revised Stormwater C.3 Guidebook.
Water Resources Management comment 21

Experience in other parts of the country indicate a very high rate of failure of the infiltration IMPs proposed by the Program.  Failure rates were highest for infiltration basins and trenches and pervious pavements.  Failures of infiltration devices are attributed to:

· Poor designs due to inadequate soils investigations

· Inaccurate estimation of soil infiltration rates

· Premature use of the site before site stabilization

· Improper construction resulting in soil compaction or sedimentation

· High sediment loadings and lack of maintenance

Steve Anderson (July 2005) reported on the City and County of Spokane’s two decade experience with low impact development (LID) practices in treating and disposing of urban runoff in thousands of devices like dry wells, biofiltration swales and grass infiltration swales.  Drainage problems and failures that have been encountered are attributed to poor design, improper construction, filling by land owner and improper maintenance.  Lessons learned include:

· Maintenance is essential to long term performance

· Start simple and update design standards over time

· Educate contractors

· Public education focused on facility owners

· Inspect facilities during and after construction

· Provide legal authority to require maintenance of private facilities

· LID Programs require an ongoing commitment of resources to ensure that facilities perform as intended

Response:

We agree that the proper design, construction, and maintenance of infiltration based IMPs are critical to ensure the performance and the effectiveness of these measures.  We expect that there will be a learning curve as the Bay Area gains experience in implementing IMPs.  Staff will regularly review monitoring, model calibration, and reporting to ensure that IMPs are as effective as possible.
Water Resources Management comment 22

Recommendation:

1. That a task be added to Attachment A of the Tentative Order requiring that Program to submit a detailed oversight Program that will be required of the Contra Costa agencies to perform design review, construction inspection, submittal of “as built” drawings, results of infiltration testing of engineered soils and native soils beneath IMPs, perform ongoing operation and maintenance inspections, criteria for determining the failure of IMPs and Program for corrective actions when IMPs fail.

2. The task should also include a requirement that the County and each city/town council commit to implementation of the oversight Program.

3. That the Water Board state its policy on the correction of failed IMPs including expectations of the agencies that have approved the IMP, mitigation alternatives including reconstruction of the IMP or participation in an offsite mitigation project.  

Response:

These recommendations are outside the scope of the Tentative Order, although they are pertinent to Provisions C.3.b (Development Approval Process), C.3.e (Operation and Maintenance of Treatment Measures), and C.3.a (under which each Discharger must have the authority to carry out the new/redevelopment requirements) of the Program’s permit.  These provisions, and the logical correction in the event of treatment system maintenance failure, will be reaffirmed with the coming Municipal Regional Permit issuance.
Water Resources Management comment 23

Areas that were originally pervious and ultimately planned to be pervious in the site design can be significantly altered and compacted to three feet or more by equipment employed at most sites.  Recommendation: Add task 1.e. Inventory and delineate on a site map all pervious areas and intended land uses, conduct an analysis of pre and post construction changes in soil characteristics including infiltration, compaction and soil texture and determine incremental changes in runoff in the analysis and include in the site design.
Response:
In urban environments, construction practices can increase soil compaction, though large scale compaction of soil that will not receive structures, and will remain as open space or landscaping, seems unlikely.  One possible exception is the reworking of large landslide areas for development in hilly areas.  The Program’s Stormwater C.3 Guidebook should include guidelines for avoiding compaction; testing for compaction where soil infiltration is necessary; and repairing compacted soils where needed.
Water Resources Management comment 24

There are a number of unresolved issues with the IMP option that need to be addressed through a more thorough analysis of rainfall records, soil infiltration rates, IMP design, sustainability of the IMPs and control of future activities on the sites that would add impervious areas or increase runoff.  Recommendation: Prohibit use of this option in the design of projects until the issues are addressed by the Program.

Response:

We disagree that any of the concerns rise to the level that implementation of the Plan should not go forward.  While this is a relatively new approach for this Region, it is consistent with approaches taken in other regions of the country, and uses technologies that have been implemented for years in other regions.  The Program is moving forward to further analyze rainfall records and make other model refinements.  The Program will document design, construction, and maintenance requirements in its Stormwater C.3 Guidebook.  Monitoring will occur to confirm whether IMPs perform as modeled.
Water Resources Management comment 25

Under the HMP’s option 3, the Tentative Order reduces the Program’s proposed Peak Flow Rate Standard from the pre project peak flow rate to 0.5Q2 .  There is no documentation that this standard would be protective of creeks in Contra Costa County and a more conservation standard of 0.1 Q2 should be applied pending calibration of the HSPF model for Contra Costa County’s watersheds and creeks.  
Response:

The Program’s methodology looks separately at peak flows and at flow durations, unlike the Santa Clara Valley Urban Runoff Pollution Prevention Program’s HMP, which addresses hydromodification by looking at the durations of runoff flows only.  At this time, we believe it is possible to minimize increased erosion in streams by controlling runoff flow durations.  It is commendable that the Program includes peak flow analyses as well, and the Program has found that peak flow control did drive the sizing of IMPs in at least one case.  However, to be consistent across the Bay Area, we are specifying a standard of 0.1Q2 (for the low end of range of flows to match and for the allowable low flow) to be used in analyzing/designing for runoff flow duration control – and we are not changing the Program’s specifications for peak flow analyses.    The 0.1Q2 was driven by the critical sheer stress of Bay Area streams that have channel beds of fine grain material.  This is true of Contra Costa streams, so this standard is tailored to some extent to Contra Costa stream conditions.
Water Resources Management comment 26
The Tentative Order would delete “incremental increase in flow due to the project” contained in the Program’s proposal for this option.  The intent of this deletion is apparently to require a project proponent to conduct an analysis of the impacts of the development as well as cumulative impacts of other proposed or potential developments.
Response:

The phrase “incremental increase in flow due to the project” was deleted because a single project alone may not have a discernable impact on the flow of a creek, but it will contribute to cumulative effects.  However, it is not the case that “[t]he intent of this deletion is apparently to require a project proponent to conduct an analysis of the … cumulative impacts of other proposed or potential developments.”  It is our intent to have all new projects over the regulated size threshold conduct the analysis or implement flow control BMPs.
Water Resources Management comment 27 – from cover letter
The Stormwater C.3 Guidebook approval should be by the Water Board rather than the Executive Officer, to ensure full public process.  The public should have an opportunity to review and comment on the adequacy of those Programs in a forum where policy issues will be addressed.  
Response:

Board staff has recommended the Stormwater C.3 Guidebook be review to ensure the Guidebook is consistent with and conforms to the HMP and the Program’s Permit, and approved by the Executive Officer if no major changes to the Order are necessitated by revisions to the Stormwater C.3 Guidebook.  We intend for the Stormwater C.3 Guidebook to be made available to the public when it is submitted for review and approval.  The nature of the review and approval process will be determined by the Executive Officer, in consultation with the Board, based on the significance of the Stormwater C.3 Guidebook revisions.
Water Resources Management comment 28 – from cover letter
The Fact Sheet does not contain an explanation and rationale for the amendment of the runoff duration criteria to a 0.1 Q2 from that proposed by the Program and why a similar level of protection isn’t required in the flow rate criteria.  
Response:

In response to this comment, we reiterate portions of Water Resources Management comments and responses 1, 2, and 25 above.

The Tentative Order reduces the Program’s proposed Flow Duration Standard from 0.5Q2 to 0.1Q2 which has been found by the Santa Clara and Fairfield storm water programs as necessary to protect streams from excessive erosion or significant effects on beneficial uses.  The value determined by these programs was based on both field measurements of sediment transport as well as hydraulic calculations at multiple cross sections in three different watersheds in the Bay Area.  The Program’s HMP did not present an adequate technical rationale for its proposed Flow Duration Standard, which is not based on local stream conditions.

The Tentative Order does not reduce the proposed Peak Flow Standard, leaving it at 0.5Q2 as proposed in the Program’s HMP, because at this time we believe it is possible to minimize increased erosion in streams by controlling runoff flow durations alone.  Thus, we do not have a technical basis to require lowering the Peak Flow Standard.  Please note that, by studying the model output for the various IMPs, as displayed graphically in Section 5 of Attachment 2 of the HMP (pp. 26-46), it appears that the IMPs demonstrate post- development curves below the pre-development curves for both peak flow and duration between below the 0.1Q2 to Q10 range, over the 35 year rainfall record used for the HSPF model runs.
Water Resources Management comment 29 – from cover letter
Another important element missing from the Fact Sheet is a discussion and analysis documenting that the proposed Plan and IMPs will achieve compliance with the Water Board’s Hydrograph Modification Standard.  
Response:

The HMP analysis supplied by the Program, as part of the HMP, constitutes a demonstration that the modeled IMPs match the pre-development runoff duration curves, and therefore should fulfill the requirements of the Program’s permit at Provision C.3.f., Limitation on Increase of Peak Stormwater Runoff Discharge Rates.  Going forward, the Program will monitor actual IMPs and make other model refinements to confirm whether IMPs perform as modeled.
[image: image1.png]



� Hydrograph Modification Management Plan, Contra Costa Clean Water Program, May 15, 2005. Attachment 1 pg. 2.  Available at � HYPERLINK "http://www.cccleanwater.org/construction/nd.php#HMP" ��http://www.cccleanwater.org/construction/nd.php#HMP� .


� Hydromodification Management Plan Final Report, Santa Clara Valley Urban Runoff Pollution Prevention Program, April 21, 2005.  Available at � HYPERLINK "http://www.scvurppp.org" ��www.scvurppp.org� .


� Hydromodification Management Plan for the Fairfield-Suisun Urban Runoff Management Program, Balance Hydrologics, Inc. and GeoSyntec Consultants, April 2006.


� SCVURPPP and Fairfield-Suisun HMPs.  See previous footnotes 2 and 3.


� Selected references reviewed for this section include:  


 “The Importance of Imperviousness,” in Watershed Protection Techniques 1(3). p.100-111.


Booth, Derek B., June 1990.  “Stream Channel Incision Following Drainage-Basin Urbanization,” Paper No. 89098, Water Resources Bulletin 26(3), p.407-417.


Brown, Kenneth B., “Housing Density and Urban Land Use as Indicators of Stream Quality,” in Watershed Protection Techniques 2(4).  p.735-739.


Hollis, G.E., 1975.  “The Effect of Urbanization on Floods of Different Recurrence Interval,” Water Resources Research (1975). p. 431-435.


Klein, Richard D., August 1979.  “Urbanization and Stream Quality Impairment,” Paper No. 78091, Water Resources Bulletin 15(4), p.948-963.  


U.S. Environmental Protection Agency, 1999.  Preliminary Data Summary of Urban Storm Water Best Management Practices.  EPA-821-R-99-012.  p.4-24 to 4-26.


Washington State Department of Ecology, August 2000.  Stormwater Management Manual for Western Washington (Final Draft), Publication 99-11. Volumes 1 and III.





� Pitt, Robert, Shen En Chen, and S. Clark.  Compacted Urban Soils Effects on Infiltration and Bioretention Stormwater Control Design, presented at the 9th International Conference on Urban Drainage, Portland, OR, September 8-13, 2002.


� Davis, A.P., Shokouhian, M., Sharma, H. and Minami, C., "Laboratory Study of Biological Retention (Bioretention) for Urban Storm Water Management," Water Environ. Res., 73(1), 5-14 (2001).  Davis, A.P., Shokouhian, M., Sharma, H., Minami, C., and Winogradoff, D. "Water Quality Improvement through Bioretention: Lead, Copper, and Zinc," Water Environ. Res., 75(1), 73-82 (2003).





21

