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TETRA TECH

MEMO

To: Angela Hill and Colin Lﬁnd (Yarrow Bay Holdings)
Ce:

From: Rob Plotnikoff, Harry Gibbons, and Jessica Blizard
Date: May 6, 2014

Subject: Status Update on Stormwater and Groundwater Monitoring Completed to Date in the Rock Creek
Drainage

Pursuant to Section 7.4.5 and Exhibit “O" of The Villages and Lawson Hills MPD Development Agreements {DAs),
the Master Developer, in conjunction with the City of Black Diamond, will review, plan and institute the following:

*  Monitoring: Prior te construction of the first MPD Implementing Project, the Master Develaper shall cause
to occur three water quality samples in three separate months during the wet season at three locations
within Rock Creek te be mutually agreed to by the City and Master Developer. This sampling data shali
be provided to the City and be used to establish an interim baseline phosphorous load that will then be
further refined by the Baseline Manitoring section below.

« Baseline Monitoring: Prior to construction of the first implementing project within the Lake Sawyer
drainage basin, the Master Developer, in conjunction with the City of Black Diamond shail review, plan
and institute the following:

1. Monitor pre-development phosphorus levels at pre-determined locations within the project
drainage basins. Monitoring is to occur consistently over the course of at least one water year
{October to September) in accordance with the procedures and criteria outlined in Chapters 6
through 12 of the QAPP {see Exhibit "C" to the DAs). Use data collected over the water year fo
establish a baseline phosphorus load from the praject. This Joad shouid be factored to an
average year rainfall votume for future comparisons of phosphorus loads for years where the
rainfall is more or less than the average.

2. Select one or two possible compensation projects. Offsite compensation projects will be on land
not being actively developed for the MPDs but that includes features that currently contribute
phosphorous to Lake Sawyer that are amenable o reductions of phosphorous, such as roadway
segments or intersections, pastures with farm animals, or existing developed property all lacking
medern stormwater controls, or erosive slopes or sireams. Monitor pre-mitigation phosphorous
levels at pre-determined locations within the compensating project drainage basin. Monitoring is
to ocour consistently over the course of at least one water year (October to September) in
accordance with the procedures and criteria outlined in Chapters 6 through 12 of the QAPP (see
Exhibit "O" fo the DAs). Use data collected over the water year to establish a baseline
phosphorous load from the compensating project. This load should be factored to an average
year rainfail volume for future comparisons of phosphorous loads for years where the rainfall is
more or less than the average.

Tetra Tech
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Tel 205-722-%43% tetratech.com



Note: The SW-4 location {Ginder Creek at the north end of the culvert crossing under Roberts
Drive) was selected as a monitoring site during the 2012-2013 water year pursuant to the Villages
MPD Condition of Approval No 84 and Exhibit "O” for pre-mitigation phosphorus monitaring
associated with a possible compensating phosphorus reduction project within the Lake Sawyer
drainage basin. The compensating phosphorus reduction project that the Master Developer
selected is the Ginder Creek Stormwater Treatment Pond.

These “Baseline Monitaring” requirements were further expanded for The Villages MPD Preliminary Plat
1A pursuant to the City of Black Diamend Hearing Examiner's approval decision dated December 10,
2012, Specificaily, the City's Hearing Examienr asked that the "Baseline Monitoring” be expanded to
include “a significant increase in the amount of sampling to provide for an acceptable error of 0.05 and
the use of hydrograph separation, smearing and other techniques to estimate separate loadings for base
flows.” An Expanded Baseline Monitoring Program for Preliminary Plat 1A that was approved by the City
on July 19, 2013 and includes the following:

¢ Storm event monitoring at three Rock Creek locations during three separate storm events in
the 2013-2014 water year. Three samples collected at each site during each storm event
{total of 9 samples for each of the three sites = 27 total samples + 9 replicate samples).

s  Flow monitoring data will be generated at the time of sampling and will be used to estimate
separate loadings for base flows.

« This expanded baseline monitaring program significantly increases the amount of sampling in
Rock Creek and is sufficient to provide for an acceptabie error of 0.05.

= Analysis of the water quality sampling and flow data from water years 2011-2012, 2012-2013,
and 2013-2014 will include development of hydrograph separation, smearing and other
techniques to estimate separate phosphorus loadings for base flows.

= Project Design Phase: in conjunction with City of Black Diamond review, prepare on-site drainage
designs with phesphorus mitigation selutions which include the following:

1. Phosphorus control menu items from the 2005 DOE Manual (or later manuais if adopted and
imposed for later Project phases).

2. Any additional AKART ({all known and reascnable technologies) not identified in 1. above, that are
in compliance with The Villages MPD Permit Approval Condition No. 78 or the Lawson Hills MPD
Permit Approval Condition No. 79,

3. Drainage designs should include contingency planning for augmentation of treatment so that
future interventions can be made if needed.

»  Project Construction Phase: Upon commencement of implementing project construction the following
shall be instituted:

1. Monitoring shall be performed at alt drainage facility outlet points to establish post-construction
phosphorus levels. This monitoring is to oceur consistently over the course of the water year in
accordance with the procedures and criteria ouflined in the QAPP (see Exhibit “O" to the DAs).

2. Regular comparisons shall be made to determine if stormwater management strategies are
achieving goals established in the design phase. If levels are exceeding goals, source control
interventions shall be implemented within 30 days of obtaining a substandard sampling
measurement.

3. Upon completion of the water year compare actual loads to pre-development loads. [f lpads are
exceeding pre-development loads, institute compensatory project(s) within 6 months {subject to
City approvals). Mitigation projects can include on-site or off-site measures that reduce the Tp
input o the Lake Sawyer Basin.

» Project Build-Oul Phase: Continue manitoring of drainage outlets for five years following the completion of
development that discharges into that facility to confirm compliance with the no net phosphorus goal as per
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procedures noted above. Compietion shall be defined as the date the City's maintenance bond, as required
by BDMC 14.04.380 and the Black Diamond Engineering Design and Caonsiruction Standards (Exhibit “E” to
the DAs) Section 1.5, is released or expires for a given facility. if data show variations from the standard,
institute source control or improved maintenance solutions. If these interventions are insufficient, institute
alternate compensatory projects or mitigations.

Consistent with the monitoring requirements set forth in Section 1.0 above, numerous water quality samples have
been collected in key locations during storm events and routine monitoring as described below.

201172012 Monitoring Year

During the 2011-2012 water year, three water quality samples were collected in three separate months
(December 2011, January 2012, and March 2012) during the wet season at three locations within Rock Creek to
characterize pre-development conditions and establish an interim baseline phosphorus load that would then be
further refined by the 2012-2013 Baseline Monitoring Program (set forth below). See TetraTech's Technical
Memorandum titled "The Villages and Lawson Hills MPDs Pre-Construction Stormwater Monitoring in Rock Creek
and the Establishment of an Interim Baseline Phospherus Load” dated July 23, 2012 for more information. The
estimated interim baseline phosphorous load established pursuant to this sampling was a net increase of 10.0
kg/yr from The Villages MPD and a net increase of 7.4 kg.yr from Lawson Hills MPD (Triad Associates Tech
Memo, January 2011).

2012/2013 Monitoring Year

During the 2012-2013 water year, a total of 236 samples were collected including: monthly baseline sampting, 6
storm sampling events, and continucus water level manitoring {Table 1). Seven sites were visited along with
Hammerhead Diich during both monthly baseline sampling and the 6 storm sampling events. Water level logging
devices were downloaded monthly from all seven sites in order to develop flow rating curves that will be used to
calculate annual totai phosphorus loads once remaining monitoring resuits for 2013/2014 sampling have been
processed. See TeiraTech's 2012-2013 Phosphorus Monitering Report dated November 2013 (Revised January
2014) for more information. Tetra Tech is currently using data collected during the 2011/2012, 2012/2013, and
2013/2014 water years to establish a baseline phosphorous Ioad for both The Villages and Lawson Hills MPDs.

2013/2014 Monitoring Year

During the 2013-2014 water year, three stormwater monitoring events have been conducted at four sites during
three different events throughout the storm period. Sample collection sites included Hammerhead Ditch, Abrams
Rd., Auburn Black Diamond Rd., and 312" St. These monitoring events have been coupled with monitoring at
two groundwater well piezometers for an eleven week period beginning January 2014 and ending March 2014.
V28 and V29 groundwater well sites were visited weekly for a period of eleven weeks in order to determine water
quality conditions in groundwater that influence downgradient surface water.
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Table 1. Sample sites and number of samples collected during each of the monitoring years
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Note: *Water was in the Hammerhead Ditch Site on only one storm sampling event.
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During water year 2013-2014, groundwater welfls were monitored on 11 different dates during a variety of
precipitation and flow conditions. Twao wells were monitored on each sampling date. Specific monitoring wells
and dates sampled are shown below in Table 2. At each site samples and field measurements were collecied,
and water level in each well was noted. Approximate recharge rates were determined for each well. Monitoring
well with sampie id MWV25-01 was dry and unable to be sampled. All other wells contained water. Monitoring
well MWV22-05 was not able to be monitored until [ater in the sampling period due to a stuck well cap that had to
be manually removed with a saw.

Table 2. Groundwater sample collection sites and collection dates

7 H21/2014
- 21312014
212412014
MwWV29-02
212772014
3/13/20‘!4
312712014

MWVv29-03 2/312014
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2/6/2014
2132014
2124/2014
212712014
3/13/2014
312712014
172172014
216/2014
211312014
Mwv28-04
3/4/2014
3172014
41312014
3/4/2014

MW\V29-05 311712014

4/3/2014
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Tetra Tech is currently summarizing results from routine monitoring and from storm event monitoring for the water
years: 2011/2012, 2012/2013, and 2013/2014. in addition to establishing a baseline phosphorous load from The

Villages and Lawson Hills MPDs, as noted above, the following products are under development by Tetra Tech
based on use of tools and products from all monitoring efforts:

Analysis of water quality sampling and flow data;

Hydrograph separation (e.g., stormflow versus baseflow);

Smearing (aka correlation between flow and nutrient concentration);
Phosphorus loading for baseflows; and

Identify any additional sampling deemed necessary to provide for an acceptable error of 0.05.

o=

The initial products for hydrograph separation are complete and tools for conducting “smearing” have been
developed. Tetra Tech is now embarking on assembly of results for each of the five elements set forth above.
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