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INTRODUCTION

Water quality conditions in lakes and streams are a reflection of the surrounding landscape, including
human activity that changes hydrology and destabilizes surrounding soils and vegetation patterns. These
features of a drainage influence the quantity of nutrients transferred from terrestrial to aquatic
environments, the length of time transfer occurs, and locations in a stream or lake where nutrient
introduction is detectable. Historic disturbance in a drainage affects nutrient dynamics in the aquatic
ecosystem and are reflected in current water quality conditions.

Some areas of the Villages and Lawson Hills MPDs are in the Rock Creek drainage that supplies water to
Lake Sawyer and is part of a Lake Sawyer TMDL. The combined input of total phosphorus (TP) from
several sources like the larger Ravensdale Creek drainage, Rock Creek drainage, non-point sources
(e.g., on-site septic systems surrounding the lake), and air deposition should not produce in-lake steady
state TP concentrations higher than 16 pg/L (Caroll and Peletier,1991). Rock Creek is characterized by
three large wetlands over its length between Jones Lake and Lake Sawyer. The upper end of this Rock
Creek reach receives water from the smaller Ginder Creek drainage. The downstream wetlands function
differently from stream ecosystems in sequestering and releasing nutrients. Timing for sequestration and
release as well as the mechanism for this process in wetlands differs from that in flowing water. The
unique properties of these three wetlands are taken into account as reflected in objectives of this study
and how data are interpreted. This more intensive water quality monitoring program provides greater
detail on how Rock Creek can influence Lake Sawyer TP concentration under stormflow conditions and
baseflow conditions, which is beyond earlier Washington Department of Ecology studies.

OBJECTIVES

The overall objective for the 2012-2013 water year was to conduct stormwater monitoring pursuant to
the Baseline Monitoring section of the No Net Phosphorus Implementation Plan set forth as Exhibit O to
the Villages and Lawson Hills MPD Development Agreements. This segment of the pre-construction
monitoring program involved sampling eight different locations within the Lake Sawyer/Rock Creek
drainage area and analyzing the samples for nutrients such as TP and other parameters in order to
determine pre-construction MPD (Master Planned Development) conditions. ~ Storm events (greater
than 0.2 inches of precipitation) and non-storm/baseflow monitoring were completed in order to describe
baseline concentrations and to add to historical records from previous years. This information will be
combined with future monitoring activities including location and frequency of visits so that loading
analysis can be completed during and following construction of the MPDs.

1.0 MONITORING COMPONENTS

The 2012-2013 Pre-Construction Stormwater Monitoring efforts generated monitoring results that
describe current nutrient (phosphorus input) conditions in select segments of Rock Creek and the
surrounding Lake Sawyer drainage in accordance with the Baseline Monitoring section of the No Net
Phosphorus Implementation Plan set forth as Exhibit O to the Villages and Lawson Hills MPD
Development Agreements. This stormwater monitoring program measured the nutrient concentrations at
eight locations in the Lake Sawyer/Rock Creek drainage.

STORM EVENT MONITORING

For the purposes of defining a single storm event, the target minimum amount of rainfall was required to
be 0.2 inches. A total of six storm events were monitored between December of 2012 and April of
2013. To account for the variability within each sampling event and storm conditions, three sets of
samples were collected from each site during each storm event. Samples were collected at successive
time intervals and determined based on the characteristics of the storm event (i.e., one sample every
hour or when rises in the hydrograph were observed). Water level at six of the eight locations was
continuously recorded with a data logger in order to develop a flow rating curve used for determining
nutrient loading. Flow estimates and water levels were not collected from two of the sites (SW-3 and
SW-8). Both locations were not natural channels and generated results with poor precision so could not
be used to construct flow-rating curves. Water level, flow, and in-situ parameters were recorded during
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five of the six storm events at seven of the eight sites. One of the sites (SW-8) did not consistently have
water in the channel during the sampling times.

AMBIENT (BASELINE) MONITORING

Monitoring of non-storm event conditions occurred once during the middle of each month from
November of 2012 through October of 2013. Samples as well as flow and in-situ parameters were
taken at seven of the eight sites during a variety of weather conditions. One of the sites (SW-8) did not
consistently have water in the channel during the sampling times.

A) LAKE SAWYER DRAINAGE AND ROCK CREEK MONITORING

Purpose: Pursuant to Section 7.4.5 and the Baseline Monitoring section of the No Net Phosphorus
Implementation Plan (Exhibit “O” of The Villages and Lawson Hills MPD Development Agreements),
three water quality samples were collected during six different storm events during the wet season at
seven locations within the Lake Sawyer and Rock Creek drainages with one location (SW-8) frequently
without flowing water. In addition, twelve water quality samples were collected in twelve separate
months during non-storm conditions in the Lake Sawyer and Rock Creek drainage. These samples
were taken in order to characterize pre-development conditions and establish baseline TP levels and
loads that will be further refined by the Expanded Baseline Monitoring Program (2013-2014 water year

monitoring plan) prior to construction of the first project within the Lake Sawyer and Rock Creek
drainage basin.

Approach: Grab samples were collected within the Lake Sawyer and Rock Creek drainage at seven
locations to characterize baseline nutrient levels during storm events and non-storm conditions during
the 2012-2013 water year. Grab samples were collected at the following locations: (1) Ginder Creek, (2)
Mud Creek, (3) Storm Basin at SR 169 (4) Ditch on Roberts Drive, (5) Abrams Avenue, (6) SE Auburn
Black Diamond Road, and (7) 312" Street. These seven locations within the Lake Sawyer and Rock
Creek drainages were mutually agreed to by the City and Master Developer. On one occasion an
eighth site, Hammerhead Ditch was sampled. This site was directly below the proposed Lawson Hills
development site and received drainage from both the proposed development and from a flowing ditch
adjacent the road access to the old mine. The site was mostly absent of flowing water, however results
from one sampling event showed inconclusive results since the sample appeared to contain sediment
with surface water. Leveloggers (continuous water level recording devices) were deployed at SE
Auburn-Black Diamond Road (SW-8), Abrams Avenue (SW-5), 312" Street (SW-7), the Ditch on
Roberts Drive (SW-4), Ginder Creek, and Mud Creek. Currently, a flow rating curve based on water
level records and channel morphology has been constructed for Ginder Creek, Mud Creek, the Ditch on
Roberts Drive, Abrams Avenue, SE Auburn Black Diamond Road, and the 312th Street site. However,
recent beaver activity has modified the rating curves at Abrams Ave., SE Auburn Black Diamond Rd.,
and 312" st. Samples were collected at the sites during storm events for laboratory analysis to
characterize baseline nutrient levels during stormwater runoff events. Additional non-storm monitoring
provided flow and TP concentration data to determine annual base-flow loading to Lake Sawyer from
this source. All samples were analyzed for TP, soluble reactive phosphorus (SRP), ammonia, nitrate
and nitrite (NO3 + NO2), total nitrogen (TN), total suspended solids (TSS), and turbidity. Flow and field
parameters (e.g., temperature, pH, conductivity, and dissolved oxygen) were determined during each
sampling event. Figures 1- 6 depict the seven locations that were sampled during each event in the
Lake Sawyer, Rock Creek drainages.
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Site locations for stormwater sampling in the Lake Sawyer/ Rock Creek drainage are reported in Table
1. Pictures of each site can be found below in Figure 6 through Figure 13.

Table 1. Locations for Lake Sawyer drainage monitoring sites.

SITE NAME LATITUDE LONGITUDE
Rock Creek at SE 312" Street 47°19'44.76"N 122°01'21.31"W
Rock Creek at SE Auburn-Black 47°18'43.32"N 122°01'30.76"W
Diamond Road

Rock Creek at Abrams Avenue 47°18'17.31"N 122°00'44.12"W
Rock Creek at the Ditch at Robert’s Drive 47°18'58.12 N 122°00'27.38 W
Basin at SR 169 47°19'04.87 N 122°00'17.52 W
Mud Creek 47°19'03.82 N 122°00'15.97 W
Ginder Creek 47°19'05.59 N 122°00°'16.76 W
Hammerhead Ditch* 47°18'53.70 N 122°00'04.84 W

*Additional monitoring site added (April 10, 2013).

Figue T Giner Creek sampling Iocatin
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Figure 8. Mud Creek sampling location

ing location

ive samp

Ditch n Rorts r

9

Figure



2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

-

e sampling location

Figure 10. Abrams Avenu



2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

Flgure 1. Rock Creek at 31 2th Street sampllng Iocatlon
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) STORMWATER AND AMBIENT MONITORING PARAMETERS

Several nutrient parameters and physical properties including turbidity and total solids were measured
as part of each round of samples for each site. The list of parameters measured at each site is reported
in Table 2. A total of 6 storm events and 12 ambient events were characterized during the 2012-2013

year.

Table 2. Water quality parameters described from monitoring sites

by % 3 2|5 |2 | 8
3 2 g § |5 [E | %
- & - " (75} [ i
8 w3 | 2|2 g 22|32 o
= A T e g5 8-|5¢| &
= w | w ol B v Eal 2e | B £
= ® ® ® ® o x o g ?|c =
(=} = x B = x T ] = 5 ) o =
14 3 3 - 3 3 £ 6 @ hetcd Y = -
i 6 [SEl-6:Fa [ @2 B R [o 2
< = x E x x o @ 2 : <]
] o = ] 0> | o = B ° - (=]
s g 83| & |85|2 |5 |2 |= 2
Total X X X X 6 3 12 7+1*
Phosphorus X X X
Soluble X X X X 6 12 1+1*
Reactive X X X
Phosphorus
Ammonia X X X X X X X 6 3 12 7+1*
NO3+ NO2 X X X X X X X 6 3 12 T+1*
Total Nitrogen X X X X X X X 6 3 12 T+1*
Total X X X X 6 3 12 T+1*
Suspended X X X
Solids
Turbidity X X X X X X X 6 3 12 7+1*
Temperature X X X X X X X 6 3 12 7+1*
Conductivity X X X X X X X 6 3 12 7+1*
Dissolved X X X X 6 3 12 T+1*
Oxygen X X X
pH X X X X X X X 6 3 12 7+1*
*Additional monitoring site added (April 10, 2013).
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2.0 RESULTS

Storm event sampling was conducted on the following six dates (1) December 4, 2012, (2) December 17,
2012, (3) January 23, 2013 (4) January 30, 2013, (5) February 28, 2013, and (6) April 4, 2013. Data were
collected from seven sites and three sets of water samples were collected from each of those sites during
each storm event. Samples were collected within a 12-hour period to determine concentration changes

on the rising and falling limbs of each storm event. The data reflect the delivery of nutrients and other
elements to receiving streams in the sub-drainage.

Concentrations were recorded for each parameter and compared among all sites from farthest
downstream to furthest upstream in both Rock Creek and the sub-drainage Ginder Creek. These data
compared concentrations for portions of the storm hydrograph as the event progressed. A comparison of
water quality conditions between sub-drainage sites (Ginder Creek) and downstream of the confluence

with Rock Creek described changes that occurred as stormwater moved toward the lower portion of Rock
Creek.

Flow monitoring was conducted during five of the seven storm events sampled at the seven sites in these
two drainages. Flow-rating curves were developed for six sites that related staff gage height (or
levelogger stage heights) with flow observations collected from storm and non-storm (base flow)
monitoring events. The stage height-flow relationships are being used to calculate flow values for each

levelogger stage-height data point when sites were not visited for either storm event monitoring or for
ambient (baseline) monitoring.

Regular, non-storm monitoring was conducted during the twelve consecutive months beginning
November 2012 and ending October 2013. Water samples were collected that characterized nutrient
concentrations, suspended solids, and in-situ parameters on a monthly timeline from the mid-portion of
the channel at each site in order to characterize base flow conditions during the pre-construction period.
Data were collected from seven sites routinely and an eighth site when water was present. In-situ
parameters recorded were DO, conductivity, temperature, pH, and flow.

2.1 Stormwater Results: Storm Event Sampling (December 4, 2012)

The first stormwater samples were collected on December 4, 2012 beginning at 08:20 with the last storm
event set of sample collection ending at 17:00. Figure 12 shows precipitation at the Black Diamond 1&I
rain gage (operated by King County) and water level recordings in Rock Creek at SE Auburn Black
Diamond Road. Precipitation for December 4, 2012 (for the 24 hour period) totaled 0.47 inches.
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Figure 12. Precipitation at the Black Diamond 1&I Rain Gage for the December 4, 2012 Sampling Event Compared to
Rock Creek Water Level Recorded at SE Auburn Black Diamond Road

Water quality data from laboratory analysis from the December 4, 2012 storm event are presented in
Appendix 1, Table A1. A comparison of TP, SRP, and TSS results among sites are shown in Figures 13-

18.
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12/4/2012 Total Phosphorus Concentrations
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Figure 13. Total phosphorus concentrations in the Lake Sawyer drainage basin during the 12/4/2012 stormwater
sampling event.

100

12/4/2012 Total Phosphorus Concentrations

91}

(ng/L)

Abrms Or

3Litn 5t

== L toni EEEE 7 Hour BN 3 Howr  —@—Stanm M=2an
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Figure 17. Total suspended solids concentrations in the Lake Sawyer drainage during the 12/4/2012 stormwater
sampling event
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Figure 18, Total suspended solids concentrations in the Rock Creek drainage during the 12/4/2012 stormwater sampling
event
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2.2 Stormwater Results: Storm Event Sampling (December 17, 2012)

A second set of stormwater samples were collected on December 17, 2012 from 09:15 through 18:15.
Figure 19 reports precipitation at the Black Diamond &I rain gage (operated by King County) during the
sampling event with corresponding water levels (level logger records) at the Rock Creek at SE Auburn
Black Diamond Road. Precipitation for December 17, 2012 (for the 24 hour period) totaled 0.49 inches.
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Figure 19. Precipitation at the Black Diamond &I Rain Gage for the December 17, 2012 Sampling Event Compared to
Rock Creek Water Level Recorded at SE Auburn Black Diamond Road

Water quality data from laboratory analysis for the December 17, 2013 storm event are presented in

Appendix 1, Table A2 and field water quality measurements are reported in Table A3. A comparison of
TP, SRP, and TSS results among sites are found below in Figures 20-25.
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Figure 20. Total phosphorus concentrations in the Lake Sawyer Drainage Basin during the 12/17/2012 stormwater
sampling event
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Figure 21. Total phosphorus concentrations in the Rock Creek drainage during the 12/17/2012 stormwater sampling
event
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Figure 22. Soluble reactive phosphorus concentrations in the Lake Sawyer drainage during the 12/17/2012 stormwater

sampling event
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Figure 23. Soluble reactive phosphorus concentrations for the 12/17/2012 stormwater sampling event
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Figure 24. Total suspended solids concentrations for the Lake Sawyer drainage during the 12/17/2012 stormwater
sampling event
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Figure 25. Total suspended solids concentrations for the Lake Sawyer drainage during the 12/17/2012 stormwater
sampling event
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23 Stormwater Results: Storm Event Sampling (January 23, 2013)

Stormwater samples were collected from 10:10 to 19:45 on January 23, 2013. Figure 26 shows
precipitation at the Black Diamond 1&I rain gage (operated by King County) during the sampling event
compared to water level recorded in Rock Creek at SE Auburn Black Diamond Road. Precipitation for
January 23, 2013 (for the 24 hour period) totaled 0.09 inches.
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Figure 26. Precipitation at the Black Diamond I&I Rain Gage for the January 23, 2013 Sampling Event
Compared to Rock Creek Water Level Recorded at SE Auburn Black Diamond Road.

Water quality data from laboratory analysis from the January 23, 2013 storm event are presented in
Appendix 1, Table A4 and field water quality measurements are reported in Table A5. A comparison of
TP, SRP, and TSS results among sites are found below in Figures 27-32.
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Figure 27. Total phosphorus concentrations for the Lake Sawyer drainage during the 1/23/2013 stormwater sampling
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Figure 28. Total phosphorus concentrations for the Rock Creek drainage during the 1/23/2013 stormwater sampling

event
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Figure 29. Soluble reactive phosphorus for the Lake Sawyer drainage during the 1/23/2013 stormwater sampling event
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Figure 30. Soluble reactive phosphorus concentrations for the Rock Creek drainage during the 1/23/2013 stormwater
sampling event
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Figure 31. Total suspended solids concentrations for the Lake Sawyer drainage during the 1/23/2013 stormwater

sampling event
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Figure 32. Total suspended solids concentrations for the Rock Creek drainage during the 1/23/2013 stormwater
sampling event
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2.4 Stormwater Results: Storm Event Sampling (January 30, 2013)

Stormwater samples were collected from 9:00 to 21:30 on January 30, 2013. Figure 33 shows
precipitation at the Black Diamond 1&I rain gage (operated by King County) during the sampling event
compared to water level recorded in Rock Creek at SE Auburn Black Diamond Road. Precipitation for
January 30, 2013 (for the 24 hour period) totaled 0.42 inches.
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Figure 33. Precipitation at the Black Diamond I&| Rain Gage for the January 30, 2013 Sampling Event Compared to
Rock Creek Water Level Recorded at SE Auburn Black Diamond Road.

Water quality data from laboratory analysis for the January 30, 2013 storm event are presented in
Appendix 1, Table A6 and field water quality measurements are reported in Table A7. A comparison of
TP, SRP, and TSS results among sites are found below in Figures 34-39.
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Figure 34. Total phosphorus concentrations in the Lake Sawyer drainage during the 1/30/2013 stormwater sampling
event
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Figure 35. Total phosphorus concentrations in the Rock Creek drainage during the 1/30/2013 stormwater sampling
event
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Figure 36. Soluble reactive phosphorus concentrations in the Lake Sawyer drainage during the 1/30/2013 stormwater
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Figure 37. Soluble reactive phosphorus concentrations in the Rock Creek drainage during the 1/30/2013 stormwater

sampling event
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1/30/2013 TSS Concentrations
1060
!

|

1= 16

| E
Ginder Crask Mud Creek Basin @ SR 169 Ditch at Aobert's Drive
| = | Hour W ) Hour BEEEE ) Hour  =—@—=Stoem Mean

Figure 38. Total suspended solids concentrations in the Lake Sawyer drainage during the 1/30/2013 stormwater
sampling event
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Figure 39. Total suspended solids concentrations in the Rock Creek drainage during the 1/30/2013 stormwater sampling
event
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2.5 Stormwater Results: Storm Event Sampling (February 28, 2013)

Stormwater samples were collected from 9:00 to 17:15 on February 28, 2013. Figure 40 shows
precipitation at the Black Diamond &I rain gage (operated by King County) during the sampling event
compared to water level recorded in Rock Creek at SE Auburn Black Diamond Road. Precipitation for
February 28, 2013 (for the 24 hour period) totaled 0.47 inches.
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Figure 40. Precipitation at the Black Diamond I&I Rain Gage for the February 28, 2013 Sampling Event Compared to
Rock Creek Water Level Recorded at SE Auburn Black Diamond Road.

Water quality data from laboratory analysis for the February 28, 2013 storm event are presented in

Appendix 1, Table A8 and field water quality measurements are reported in Table A9. A comparison of
TP, SRP, and TSS results among sites are found below in Figures 41-48.
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Figure 41. Total phosphorus concentrations for the Lake Sawyer drainage during the 2/28/2013 stormwater sampling
event
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Figure 42. Total phosphorus concentrations for the Rock Creek drainage during the 2/28/2013 stormwater sampling
event
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Figure 43, Soluble reactive phosphorus concentrations for the Lake Sawyer drainage during the 2/28/2013 stormwater

sampling event
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Figure 44. Soluble reactive phosphorus concentrations for the Rock Creek drainage during the 2/28/2013 sampling
event
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Figure 45. Total suspended solids concentrations in the Lake Sawyer drainage during the 2/28/2013 stormwater
sampling event
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Figure 46. Total suspended solids concentrations in the Rock Creek drainage during the 2/28/2013 stormwater sampling
event
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2.6 Stormwater Results: Storm Event Sampling (April 4, 2013)

Stormwater samples were collected from 9:45 to 17:55 on April 4, 2013. Figure 47 shows precipitation at
the Black Diamond I&! rain gage (operated by King County) during the sampling event compared to water
level recorded in Rock Creek at SE Auburn Black Diamond Road. Precipitation for April 4, 2013 (for the
24 hour period) totaled 0.15 inches and represented conditions at the end of the wet season.
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Figure 47. Precipitation at the Black Diamond |&| Rain Gage for the April 4, 2013 Sampling Event Compared to Rock
Creek Water Level Recorded at SE Auburn Black Diamond Road.

Water quality data from laboratory analysis for the April 4, 2013 storm event are presented in Appendix 1,
Table A10. A comparison of TP, SRP, and TSS results among sites are found below in Figures 48-53.
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Figure 48. Total phosphorus concentrations for the Lake Sawyer drainage during the 4/4/2013 stormwater sampling
event
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Figure 49. Total phosphorus concentrations for the Rock Creek drainage during the 4/4/2013 stormwater sampling
event
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Figure 50. Soluble reactive phosphorus concentrations for the Lake Sawyer drainage during the 4/4/2013 stormwater

sampling event
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Figure 51. Soluble reactive phosphorus concentrations for the Rock Creek drainage during the 4/4/2013 sampling event
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Figure 52. Total suspended solids concentrations in the Lake Sawyer drainage during the 4/4/2013 stormwater sampling
event
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Figure 53. Total suspended solids concentrations in the Rock Creek drainage during the 4/4/12013 stormwater sampling
event
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T

2.7 Ambient (Baseline) Monitoring Results: November 30, 2012- October 21,
2013

Water quality data from laboratory analysis, as well as field data are presented in Appendix 1, Tables
A11- A36. A comparison of TP, SRP, and TSS results among sites during each month, with averages, are
found below in Figures 54-59.
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Figure 54. Total phosphorus ambient monitoring results for the Lake Sawyer drainage from November 2012- October
2013
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2.8 Ambient (Baseline) Monitoring: Flow vs. Concentration

The following figures show discharge for each site during the time of sampling events versus the
concentration of TP (Figure 60) and TSS (Figure 61).
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" Figure 60. TP concentrations vs discharge at each site from April-October 2013
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Figure 61. TSS concentrations vs discharge at each site from April-October 2013

2.9 Precipitation and a Rising Hydrograph

The following 3 figures (62-64) show total daily precipitation amounts from April-October 2013 and the
corresponding water level rise at each site as measured by the stage height recorders. Sampling events
are also noted along the stage height line graph.

A single storm event is reported in Figure 62 on April 4, 2013. The stage height recorded was deployed at
this site (Abrams Avenue) during March 2013. Ambient (baseline) monitoring times are recorded with
stage height during the recording period from March 2013 to October 2013.

All six storm events and twelve ambient (baseline) monitoring events are recorded with stage height in
Figure 83. The stage height monitoring period at the Auburn-Black Diamond Rd. site extends from
November 2012 through October 2013. Sampling dates for each type of monitoring program are listed on
each graph.

Monitoring events characterized at the 312" Street site were reported for the length of the stage height
record beginning March 2013 through October 2013. Additional storm event and baseline monitoring was
completed extending from November 2012. The stage height recorded water levels above this site before
and after appearance of beavers and their work. The water levels above the 312" Street sites were
designated as before beaver dam (red line) and following establishment of a beaver dam (green line) in
Figure 64.
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2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

3.0 GENERAL OBSERVATIONS

Total Phosphorus (TP) concentrations in Rock Creek during spring and summer during base flows (ambient
baseline), were mostly > 50 pg/L with some over 150 pg/L- much higher than during storm events (Fig 55). That
probably resulted from low flows and higher concentrations from undiluted groundwater and/or decomposition of
organic matter in wetlands. Rock Creek flows through wetlands; which represent an estimated 17 ha above the
Abrams site, 37 ha above the Auburn BD site and 10 ha above the 312" St., the most downstream site. Wetlands
are known to yield P during the summer. On the other hand, stormflow TP concentrations at the three Rock Creek
sites were usually < 40 pg/L with the 3-sample site mean for each storm ranging from 21-45 pg/L (Table 3). Also,
storm flow TP concentrations were usually lower at the upstream minor tributary sites than during base flow
(Figure 54, Table 3). That pattern was also reflected by SRP with several base-flow values at the Rock Creek sites
above 30 pg/L (Fig 57). However, during winter, there was little difference between storm P concentrations and
non-storm, base flow samples. Also, TSS at the Rock Creek sites was not that different between storm and base
flow conditions in winter. There were no TP and SRP concentrations in winter as high as in the summer. The
slightly higher TSS in Rock Creek in summer may reflect periphyton sloughing and low dilution due to low flow, as
well as decomposition products from upstream wetlands.

Rock Creek base flow and storm flow TPs during winter were relatively low and did not show the peaks that
normally occur in urbanized watersheds. Therefore, volume-weighted concentrations from Rock Creek that
include high flows should not be much different than those from base flows, because the TP concentrations are not
that different. The higher concentrations in summer are accompanied with low flows, so those will not contribute
much to annual, flow-weighted mean TP concentrations. In contrast to what seems to be the case on Rock Creek,
highly developed watersheds produce high TP concentrations during winter storms. For example, Issaquah Creek,
which is more urbanized, consistently produced 50% of its annual TP load in about two weeks of winter flows,
because TP concentrations were very high during these large storms. Such is not the case in Rock Creek which
has one of the least developed watersheds in the Puget Sound lowlands. Even the high storm TP concentrations
produced in the tributaries to Rock Creek (e.g. Basin, Table 3) were diluted with the much higher flow and lower
TP concentrations in Rock Creek, so they had little effect.

3.1 Flow-weighted concentrations

This monitoring program is focused on Rock Creek and tributary sites, but is designed to describe contributions of
phosphorus from discrete land areas throughout the drainage. Any new development may change the phosphorus
contribution from portions of the drainage and this monitoring program will be used to detect any change from
background. Ultimately, the reason for managing phosphorus contribution to streams in the Lake Sawyer drainage
is to protect the integrity of Lake Sawyer, the receiving water. Phosphorus concentration in lakes is the key
determinant of algal production and biomass or chlorophyll concentration, which in turn defines lake quality. Inflow

(stream) concentration of total phosphorus (TP), weighted for flow volume, determines the in-lake TP
concentration, averaged over time, according to:
TPl'nf[ow

Tplake = 1 & pn_s

Where rho, p, is water residence time (years) in the lake. The flow-volume-weighted stream concentration is the
best estimate of inflow TP. While groundwater and precipitation can also contribute to inflow TP, stream surface
water inflows are usually the major source in undeveloped watersheds.

Therefore, establishing volume-weighted inflow TP concentration is appropriate for a base-line, pre-development
condition. In addition to higher potential TP concentration, the volume and intensity of stormwater runoff can be
increased with land-use changes. The higher runoff TP concentrations plus increased runoff volume, and their
potential lake effect, is best represented by flow volume-weighting the measured TP concentrations. Volume
weighting accounts for the large masses of TP that enter the lake during major storms unaccounted for by straight
averaging TP concentrations. However, pre-development mean and median TP concentrations upstream and

downstream of the development, shown in Table 3, can be compared with respective post-development
concentrations.
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TP loading and volume-weighted TP entering Lake Sawyer will be calculated as follows. Producing dependable
load estimates is more dependent on flow than concentration. Thus, having continuous flow has been shown to be
more important than continuous concentration, but both are actually necessary for computing actual total load.
Nevertheless, continuous flow and grab samples for concentrations during storms and non-storms, loading can be
calculated for storm flow and base flow conditions. In order to obtain the best estimate of TP concentration for a
given storm flow, concentration should be regressed on flow. For each daily flow during a storm, a concentration
from that relationship can be used to calculate daily and, hence, storm period load. However, the pattern of Rock
Creek data do not show particularly higher TP concentrations during storms than during non-storms (base flow), so
a useable concentration - flow relation may not exist. Low-flow TPs were also higher than those during high flow in
1989-1990, which resulted in a slightly inverse relation between flow and concentration (Caroll and Peletier, 1999).
Without a TP-flow relation, TP concentrations during each storm event at each of the three sampling sites will be
used to calculate a storm period load in kg/day for each of the six storm events. For other storm-flow periods
during the year, a mean TP from all six events will be used to calculate loads for those periods. The procedure will

be as follows:

1) For each site and sampled storm period (6 periods): Mean TP mg/m® x mean flow m*/day x 10° mg/kg =
kg/day. The sum of the six loads will represent the total load for that fraction of the year.

2) For all other storm periods (rainfall > 0.20 inches), use overall mean TP from each site for the seven
sampled storms and the actual daily mean flow for each of the storm periods.

3) The sum of 1 and 2 = annual storm period load.

4) For non-storm, base-flow loads use the determined monthly TP concentrations and the mean monthly
base flows, other than the storm-flow periods in #2.

5) Total annual load is then the sum of storm-flow and base-flow loads.

6) Mean annual, volume-weighted TP concentrations = TP load kg/year

Flow m*/year

3.2 Baseline Phosphorus Load

Maximum TP concentrations from stormwater monitoring during the 2012-2013 water year (December 2012
through April 2013) were similar to background concentrations from several nearby drainages as reported in a
memorandum prepared by Triad Associates titled “Estimated Total Phosphorous Loading from The Villages
Completed MPD" dated January 10, 2011,. The maximum concentrations observed during the recent stormwater
monitoring events in Rock Creek (December 2012 - April 2013) reflect runoff that is expected from multi-family and
single family residential development (40 pg/L — 75 pg/L). Existing conditions in the lower Rock Creek drainage
suggest that TP concentrations in a setting with mostly undeveloped land are slightly higher than would be
expected.

With nutrient controls in place on future development and a goal of at least 50 percent reduction in TP by using
stormwater best management practices (BMPs), effluent concentration from MPD storm ponds should not increase
the pre-existing nutrient levels in Rock Creek. Reduction of stormwater runoff concentrations expected from multi-
family and single family development by at least 50 percent may result in TP concentrations lower than existing
conditions.

Influent TP concentrations to Rock Creek from the MPD development should not exceed 0.055 mg/L (55 pg/L).
That goal from the MPDs (s 0.055 mg/L) should be achievable based on current stormwater characterization and
should result in a load that reflects pre-developed conditions in compliance with the Lake Sawyer TMDL and the
King County Lake Sawyer Monitoring Plan.

3.3 Monitoring Requirements and Next Steps

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

Note: 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 Phosphorus Load”
dated July 23, 2012 for more information.

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 shall 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 “O" to the DAs). Use data collected over the water year to
establish a baseline phosphorus load from the project. This load should be factored to an average
year rainfall volume for future comparisons of phosphorus loads for years where the rainfall is
more or less than the average.

Note: This Baseline Monitoring requirement (above) was satisfied by the 2012-2013 Baseline
Monitoring Program that is summarized in this 2012-2013 Phosphorus Monitoring Report.
However, pursuant to the City of Black Diamond Hearing Examiner’s Decision for The Villages
MPD Preliminary Plat 1A dated December 10, 2012, the Baseline Monitoring Program is required
to be expanded for the Villages Preliminary Plat 1A beyond this Baseline Monitoring requirement
set forth above (and in Exhibit “O” to the Villages and Lawson Hills MPD Development
Agreements). Specifically, the Expanded Baseline Monitoring Program for the Villages Preliminary
Plat 1A is required 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.” The Expanded Baseline Monitoring Program that was
approved by the City on July 19, 2013 includes the following approach:
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).
* 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 monitoring program significantly increases the amount of
sampling in Rock Creek and is sufficient to provide for an acceptable 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.

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 to reductions of phosphorous, such as roadway
segments or intersections, pastures with farm animals, or existing developed property all lacking
modern stormwater controls, or erosive slopes or streams. Monitor pre-mitigation phosphorous
levels at pre-determined locations within the compensating project drainage basin. 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
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Exhibit “O” to 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
rainfall volume for future comparisons of phosphorous loads for years where the rainfall is more or

less than the average.

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 monitoring
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.

e Project Design Phase: In conjunction with City of Black Diamond review, prepare on-site drainage designs

with phosphorus mitigation solutions which include the following:

1

2.

Phosphorus control menu items from the 2005 DOE Manual (or later manuals if adopted and

imposed for later Project phases).

Any additional AKART (all known and reasonable technologies) not identified in 1. above, that are
in compliance with The Villages MPD Permit Approval Condition No. 76 or the Lawson Hills MPD
Permit Approval Condition No. 79.

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 all drainage facility outlet points to establish post-construction
phosphorus levels. This monitoring is to occur consistently over the course of the water year in
accordance with the procedures and criteria outlined in the QAPP (see Exhibit “O" to the DAs).
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.

Upon completion of the water year compare actual loads to pre-development loads. If loads 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 to the Lake Sawyer Basin.

« Project Build-Out Phase: Continue monitoring 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
procedures noted above. Completion shall be defined as the date the City's maintenance bond, as required by
BDMC 14.04.360 and the Black Diamond Engineering Design and Construction 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.
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The preceding 2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs dated
November 2013 was prepared for BD Village Partners, LP and BD Lawson Partners, LP (“YarrowBay") by
TetraTech, Inc.

Lead Investigator

e red

Robert Plotnikoff

Senior Aquatic Ecologist
Tetra Tech, Inc.

1420 Fifth Avenue, Suite 550
Seattle, WA 98101
Telephone: (206) 728-9655
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APPENDIX:
STORM EVENT AND AMBIENT (BASELINE) SAMPLING DATA
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Table A1. 12/4/2012 Stormwater sampling event lab results

Total
Biaiiace Sample Sample TP SRP Turbidity Ammonia NO; +NO, Nitrogen 1SS
g Location Number | (mg/L) | (mg/L) (NTUs) (mg/L) (mg/L) (mg/L) (mg/L)
Lake Sawyer Ginder Creek 1 0.019 0.007 0.80 0.013 0.383 0.637 15
Lake Sawyer Ginder Creek 2 0.026 0.007 0.78 0.011 0.418 0.645 2.0
Lake Sawyer Ginder Creek 3 0.018 0.005 0.88 0.010 0.406 0.666 3.5
Lake Sawyer Mud Creek 1 0.021 0.003 2.6 <0.010 0.325 0.591 6.3
Lake Sawyer Mud Creek 2 0.027 0.002 2.3 <0.010 0.292 0.543 35
Lake Sawyer Mud Creek 3 0.017 0.001 2.5 <0.010 0.280 0.511 17
Lake Sawyer Basin at SR 169 1 0.072 0.004 21 0.030 0.114 0.263 16
Lake Sawyer Basin at SR 169 2 0.080 0.006 18 0.021 0.252 0.390 8.5
Lake Sawyer Basin at SR 169 3 0.040 0.002 8.4 0.029 0.120 0.222 8.5
kakersamuprar o 1 0.025 | 0.005 2.0 <0.010 0.407 0.633 35
Roberts Drive
Lake Saliner pitchiat, 2 0013 | 0.004 1.7 <0.010 0.392 0.641 2.3
Roberts Drive
EakeSamyer Dichiek 3 0.018 | 0.003 1.9 <0.010 0.394 0.662 2.8
Roberts Drive
Rock Creek Abrams Ave 1 0.056 0.014 3.1 0.018 0.466 0.817 11
Rock Creek Abrams Ave 2 0.044 0.015 2.8 0.019 0.483 0.846 7.0
Rock Creek Abrams Ave 3 0.036 0.011 2.6 0.023 0.445 0.753 5.5
SE Auburn
Rock Creek Black Diamond 1 0.040 0.016 0.90 0.012 0.294 0.574 1.8
Rd
SE Auburn
Rock Creek Black Diamond 2 0.028 0.014 0.91 0.012 0.295 0.591 1.5
Rd
SE Auburn
Rock Creek Black Diamond 3 0.033 0.014 0.96 0.012 0.299 0.585 1.0
Rd
Rock Creek SE 312th St 1 0.042 0.016 0.82 0.018 0.234 0.548 2.0
Rock Creek SE 312th St 2 0.033 0.015 0.86 0.015 0.237 0.539 2.5
Rock Creek SE 312th St 3 0.035 0.015 0.76 0.016 0.236 0.526 1.3

N
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Table A2. 12/17/2012 Stormwater sampling event lab results

Total
Diiiase Sample Sample TP SRP Turbidity Ammonia | NO;+NO, Nitrogen TSS
& Location Number | (mg/t) | (mg/L) | (NTUs) (mg/L) (mg/L) (mg/L) (mg/L)
Lake Sawyer Ginder Creek 1 0.016 0.005 0.70 0.023 0.474 0.853 1.3
Lake Sawyer Ginder Creek 2 0.015 0.005 0.71 0.019 0.473 0.968 13
Lake Sawyer Ginder Creek 3 0.016 0.005 0.66 0.021 0.465 0.658 13
Lake Sawyer Mud Creek 1 0.015 0.003 2.3 0.015 0.265 0.635 3.5
Lake Sawyer Mud Creek 2 0.016 0.003 2.0 0.014 0.271 0.669 2.8
Lake Sawyer Mud Creek 3 0.013 0.003 2.2 0.013 0.283 0.534 3.2
Lake Sawyer Basin at SR 169 1 0.060 0.015 49 0.021 0.280 0.495 2.5
Lake Sawyer Basin at SR 169 2 0.032 0.007 29 0.017 0.390 0.628 <0.50
Lake Sawyer Basin at SR 169 3 0.019 0.005 19 0.013 0.481 0.551 1.2
Lalke SavvEr DHER A 1 0.020 | 0.005 2.0 0.026 0.436 0.841 2.8
Roberts Drive
LA L Ditchat 2 0.018 | 0.004 1.7 0.022 0.440 0.919 18
Roberts Drive
LAKE e Ditciie 3 0.018 | 0.005 18 0.018 0.443 0.780 2.0
Roberts Drive
Rock Creek Abrams Ave 1 0.041 0.009 2.9 0.042 0.585 1.09 7.0
Rock Creek Abrams Ave 2 0.033 0.010 2.5 0.020 0.563 1.06 33
Rock Creek Abrams Ave 3 0.031 0.008 2.3 0.020 0.552 0.859 2.5
SE Auburn
Rock Creek Black Diamond 1 0.031 0.012 0.98 0.018 0.406 0.890 1.2
Rd
SE Auburn
Rock Creek Black Diamond 2 0.030 0.011 0.96 0.015 0.408 0.807 1.2
Rd
SE Auburn
Rock Creek Black Diamond 3 0.031 0.012 0.99 0.022 0.432 0.743 0.67
Rd
Rock Creek SE 312th St 1 0.031 0.013 0.79 0.026 0.378 0.847 1.7
Rock Creek SE 312th St 2 0.032 0.013 0.89 0.021 0.381 0.689 0.83

wn
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Table A3. 12/17/2012 Stormwater sampling event field results

2 Staff
Sample Dissojved Conductivity | Turbidity Asmp 1, Jotal Total Flow Jasal Gage
iD Time Oxygen (uS/cm) (NTU) pH | (deg | Flow (cfs) Flow Notes Height
(mg/L) C) (CMmSs) (GPM) )
9:45:00 Temp from DO
SW-1A AM 10.34 1759.5 1.64 7.00 5.5 0.135 4.78 2100 probe used
2:00:00 Temp from DO
SW-1B PM 11.03 188.8 1.74 7.15 5.2 0.091 3.21 1400 probe used
5:00:00 Temp from DO
SW-1C PM 11.28 201.7 4.61 7.44 | 49 0.164 5.79 2600 probe used
10:15:00 Temp from DO
SW-2A AM 12.02 418 3.96 737 | 5.0 0.091 3.21 1400 probe used
2:30:00 Temp from DO
SW-28B PM 12.18 411 3.88 73 5.4 0.068 2.40 1100 probe used
5:30:00 Temp from DO
SW-2C PM 12.32 415 3.97 7.55 | 5.0 0.038 1.34 600 probe used
10:55:00 1.79E- Temp from DO
SW-3A AM 111 85.9 10.3 7.24 | 54 04 6.32E-03 2.8 probe used
2:45:00 6.66E- Temp from DO
SW-38 PM 11.29 93.8 5.29 7.41 5.6 05 2.35€-03 11 probe used
5:45:00 4.44E- Temp from DO
SW-3C PM 11.48 1115 3.71 7.75 5.3 05 1.57€-03 0.7 probe used
Estimated Flow
depths
9:15:00 recorded, Temp
SW-4A AM 11.83 277.2 3.66 7.1 5.1 0.28 9.78 4400 | from DO probe.
1:35:00 Temp from DO
SW-48 PM 11.94 276.9 2.76 7.16 | 5.4 0.19 6.61 3000 probe used
4:50:00 Temp from DO
SW-4C PM 11.95 283.5 2.85 7.38 5.1 0.36 12.71 5700 probe used
12:00:00 Temp from DO
SW-5A PM 10.34 184.1 2.09 7.01 49 0.70 24.6 11000 probe used 3.36
3:30:00 Temp from DO
SW-5B PM 9.42 187.4 2.11 7.36 | 4.9 0.87 30.8 14000 probe used 3.32
6:15:00 Temp from DO
SW-5C PM 10.61 186.3 2.31 7.63 | 4.7 0.81 28.4 13000 probe used 3.29
Added 5% to
flow for water
flowing over
road. Temp
11:15:00 from DO probe
SW-6A AM 10.61 184 6.55 712 ] 52 1.51 53.325046 | 24000 used 1.04
3:00:00 Temp from DO
SW-6B PM 10.33 195 3.7 7.36 5.5 1.284 | 45.3439464 | 20400 probe used. 1.1
6:20:00 Temp from DO
SW-6C PM 10.28 203.3 3.61 7.59 51 141 45.793586 | 22300 probe used. ~
1:00:00 Temp from DO
SW-7A PM 10.24 194.9 2.03 7.05 4.7 0.7 24.72 11100 probe used 2:38
4:00:00 Temp from DO
SW-78 PM 10.4 194.3 3 736 | 4.8 0.807 28.50 12800 probe used 2.12
Flow not
6:00:00 measured, ran
SW-7C PM - out of daylight. -
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Table A4. 1/23/2013 Stormwater sampling event lab results

= Sample Sample TP SRP Ammonia Total Turbidity
Drainage Location Number | (mg/L) | (mg/L) (mg/L) NO, NO, Nitrogen (NTU) L4
(mg/L) (mg/L)
(mg/L)
Lake Sawyer Ginder Creek 1 0.016 0.003 <0.010 0.285 0.485 0.55 2.3
Lake Sawyer Ginder Creek 2 0.015 0.003 <0.010 0.293 0.522 0.55 0.83
Lake Sawyer Ginder Creek 3 0.020 0.003 0.016 0.261 0.594 0.60 2.2
Lake Sawyer Mud Creek 1 0.013 0.001 <0.010 0.135 0.344 0.75 4.2
Lake Sawyer Mud Creek 2 0.007 <0.001 <0.010 0.143 0.339 0.45 1.2
Lake Sawyer Mud Creek 3 0.105 0.016 0.063 0.556 0.934 5.8 50
Lake Sawyer Basin at SR 169 1 0.015 0.003 <0.010 0.249 0.456 0.65 3.0
Lake Sawyer Basin at SR 169 2 0.014 0.003 0.012 0.240 0.507 0.54 1.0
Lake Sawyer Basin at SR 169 3 0.015 0.003 0.015 0.246 0.528 0.69 1.8
Lake Sawsier Hliehiac 1 0.025 | 0.008 0.016 0.371 0.603 0.86 <0.50
Roberts Drive
Lake 2Ry er Bitehat 2 0.026 | 0.009 0.024 0.351 0.688 0.86 1.2
Roberts Drive
LalkeBamyet il 3 0.026 | 0.009 0.025 0.350 0.662 0.81 0.83
Roberts Drive
Rock Creek Abrams Ave 1 0.031 0.006 0.029 0.475 0.747 2.0 5.5
Rock Creek Abrams Ave 2 0.025 0.006 0.037 0.468 0.794 2.0 2.8
Rock Creek Abrams Ave 3 0.033 0.006 0.038 0.458 0.789 2.4 8.3
SE Auburn
Rock Creek Black Diamond 1 0.028 0.010 0.021 0.332 0.609 0.86 2.5
Rd
SE Auburn
Rock Creek Black Diamond 2 0.034 0.010 0.026 0.322 0.648 0.90 4.3
Rd
SE Auburn
Rock Creek Black Diamond 3 0.029 0.010 0.029 0.339 0.683 0.82 2.0
Rd
Rock Creek SE 312th St 1 0.028 0.010 0.020 0.346 0.602 0.85 15
Rock Creek SE 312th St 2
Rock Creek SE 312th St 3
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2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

Table A8. 1/30/2013 Stormwater sampling event lab results

s Sample Sample TP SRP Ammonia Total
Drainage Location Number | (mg/Lt) | (mg/L) (mg/L) NOs O, Nitrogen pE 2
(mg/L) {mg/L)
(mg/L)
Lake Sawyer Ginder Creek 1 0.021 0.004 0.010 0.526 0.830 7.0
Lake Sawyer Ginder Creek 2 0.029 0.004 0.010 0.539 0.880 7.36 3.8
Lake Sawyer Ginder Creek 3 0.018 0.003 0.014 0.534 0.864 7.47 2.5
Lake Sawyer Mud Creek 1 0.012 0.002 <0.010 0.338 0.572 2.3
Lake Sawyer Mud Creek 2 0.011 0.001 <0.010 0.355 0.650 7.91 2.5
Lake Sawyer Mud Creek 3 0.015 <0.001 <0.010 0.374 0.668 8.08 5.3
Lake Sawyer Bas'lnsgt = 1 0016 | 0.004 0.012 0.503 0.777 3.3
Lake Sawyer Bas'lnsgt 4 2 0016 | 0004 | <0.010 0.511 0.808 7.33 2.8
Lake Sawyer Bas'{‘s‘;t ok 3 0014 | 0003 0.012 0.513 0.866 7.69 25
LakeSpwyer e 1 0025 | o0.010 0.012 0.474 0.760 1.0
Roberts Drive
Lake Sawyer Ditchat 2 0025 | 0010 0.012 0.474 0.835 7.31 0.50
Roberts Drive
Lake Swyer Ditchat 3 0026 | 0010 0.012 0.498 0.879 7.38 25
Roberts Drive
Rock Creek Abrams Ave 1 0.028 0.009 0.013 0.640 0.894 2.8
Rock Creek Abrams Ave 2 0.029 0.009 0.016 0.634 1.03 7.30 6.0
Rock Creek Abrams Ave 3 0.027 0.008 0.038 0.685 1.08 7.33 2.8
SE Auburn
Rock Creek Black Diamond 1 0.028 0.012 0.022 0.405 0.679 1:5
Rd
SE Auburn
Rock Creek Black Diamond 2 0.028 0.012 0.037 0.417 0.811 7.37 1.8
Rd
SE Auburn
Rock Creek Black Diamond 3 0.028 0.012 0.019 0.427 0.806 7.43 13
Rd
Rock Creek SE 312th St 1
Rock Creek SE 312th St 2
Rock Creek SE 312th St 3 <0.002 <0.001 <0.010 0.011 0.092 6.17 <0.50
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2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

Table A11. 11/30/2012 Ambient sampling event lab results

Drsinage Sample TO:AL' SRP AMMONIA NO3+N02 TOLAL' TURBIDITY TSS
Location mg/L mg/L mg/L NTU mg/L
gy | e/ | (meft) (mg/L) gy | NTU) | (me/)
Lake Ginder
Sone | e - 0.005 0.017 0.183 0.443 0.60 0.63
Lake Mud 0.023 | 0.002 <0.010 0.166 0.400 3.0 13
Sawyer Creek
Lake | Basinat | 000 | 003 0.024 0.063 0323 8.9 9.0
Sawyer SR 169 ' ' ) ' ) ) )
{2 Ditch at
axe Roberts | 0.016 | 0.004 <0.010 0.209 0.441 0.71 2.0
Sawyer :
Drive
Rock | Abrams | 035 | 0.013 0.038 0.179 0.477 0.71 1.0
Creek Ave
SE
Rock Auburn
2 Black 0.047 | 0.012 0.035 0.360 0.797 2.6 5.5
Creek ;
Diamond
Rd
fock: [SRSLA | “gioas | Gioga 0.026 0.183 0.501 0.69 13
Creek St

Table A12. Summary of field water quality measurements for the 11/30/2012 ambient sampling event

Temperature Conductivity | ater

Drainage Sample Location (°c) DO (mg/L) pH Pree ey 4 L(ef\tr;al

ks Ginder Creek 7.8 9.93 727 326 N/A
Sawyer

i Mud Creek 660 N/A
Sawyer 8.45 11.03 8.37

take Basin @ SR 169 7.54 N/A N/A
Sawyer 9 N/A :

Lake Ditch on Roberts
Sawyer Drive 8.2 11.03 8.01 439 N/A

Lake
Sher Abrams Rd. 78 333 757 2351 N/A

Rock SE Auburn Black

Creek Diamond Rd 6.2 6.42 7.03 288 A

Rock

Creek SER 75 8.89 7.03 4 N/A




2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

Table A13. 12/18/2013 Ambient sampling event lab results

Dralnage Sample TO:AL- SRP AMMONIA NO3+NO2 TOLAL. TURBIDITY 1SS
Location mg/L mg/L mg/L] NTU mg/L
(mg/L) {mg/L) (mg/L) (mg/L) (mg/L) (NTU) (mg/L)
Hke Glader | “hoie | 0.004 0.030 0.426 0.703 0.69 5.2
Sawyer Creek
take Mild 0.013 | 0.003 0.014 0.348 0.548 24 3.0
Sawyer Creek
take °| Basinat } ., 4e0 o 0,003 0.097 0.091 0.807 30 71
Sawyer | SR169 y : ; ' :
ke Ditch at
Roberts | 0.017 0.005 0.021 0.429 0.647 1.6 3.3
Sawyer .
Drive
Rock | Abrams | 4054 | 0.008 0.022 0.559 0.877 2.1 33
Creek Ave
SE
Rock Auburn
5 Black 0.029 | o0.010 0.016 0.433 0.716 0.87 1.0
Creek :
Diamond
Rd
Rock | SE312th | 433 | 0013 0.038 0.400 0.745 0.87 1.8
Creek St
Table A14. Summary of field water quality measurements for the 12/18/2012 ambient sampling event
Water
: Temperature Conductivity
i | L Level
Drainage Sample Location (°c) DO (mg/L) pH Thas/em) ?:;
Lake 4
Sawyer Gingerneak 3.89 9.84 7.53 e L/t
Lake
sawyer Mudcreek 417 1078 8.63 i pis
Lake ]
Sawyer Basin/@, 58269 2.82 10.74 9.03 48.2 N
Lake Ditch on Roberts N/A
Sawyer Drive 4.06 10.8 8.3 8.4
Lake 2149
Sawyer Abrams 1. 4.22 9.7 8.1 L
Rock SE Auburn Black
Creek Diamond Rd 3.51 8.64 8.15 Ad58 &
Rock
Creek SEOR, 4.04 9.21 8.12 1725 10




2012-2013 Phosphorus Manitoring Report for The Villages and Lawson Hills MPDs

T}

Table A15. 1/17/2013 Ambient sampling event lab results

Drainage | S2TPle TO’T,AL' SRP | AMMONIA NO3+N02 TOLAL' TURBIDITY | TsS
Location mg/L mg/L mg/L NTU mg/L
oy | me | (mer1) (mg/1) ) | OO | (mg)
Lake | Ginder | 019 | 0.005 <0.010 0.339 0.557 0.82 5.8
Sawyer Creek
fake Mud 0.014 | 0.003 <0.010 0.241 0.410 0.84 1.2
Sawyer Creek
bohe T Basindtil ooti” | piogs 0.021 0.466 0.607 0.83 15
Sawyer SR 169 ; ' ) ' ' ' '
Lake Ditch at
2 Roberts | 0.015 | 0.004 <0.010 0.325 0.522 0.89 2.8
Sawyer .
Drive
Rock | Abrams | o 58 | 0.008 0.020 0.566 0.803 s 43
Creek Ave
SE
Bdie Auburn
fe Black 0.022 | 0.011 0.012 0.460 0.706 0.84 0.75
Creek ;
Diamond
Rd
Rock | SE312th | 404 | 0012 0.020 0.431 0.701 1.8 3.0
Creek St
Table A16. Summary of field water quality measurements for the 1/17/2013 ambient sampling event
Water
i £ Temperature Conductivity
Drainage Sample Location (°c) DO (mg/L) pH (imherm) L;af\:;el
Laks Ginder Creek 156.6 N/A
Sawyer 1.88 11.74 7:17
Lake
Sawyer MGeHCraEs 2.99 11.96 8.29 22 h/A
Eake Basin @ SR 169 3.02 5.76 7.5 115.6 N/A
Sawyer
Lake Ditehon Rehents 2.32 12.04 7.73 294.5 N/A
Sawyer Drive
halke Abrams Rd. 4.22 9.7 8.1 207.7 N/A
Sawyer
Rock SE Auburn Black
Lot Sharandiid 0.61 9.03 7.23 207.3 2.9
Rock
SE 312th St 2.45 9.55 7.45 197.5 1.28
Creek

64



2012-2013 Phosphorus Monitoring Report for The Villages and Lawson Hills MPDs

Table A17. 2/21/2013 Ambient sampling event lab results

Drainage | S2mPle TOIAL' SRP | AMMONIA NO3+N02 TOLA'" TURBIDITY | TSS
Location mg/L mg/L] mg/L NTU mg/L
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU) (mg/L)
take 7} jGinder | "o 518 | '0.006 <0.010 0.183 0.443 5.3 0.76
Sawyer Creek
i Nt 0.006 | 0.002 <0.010 0.070 0.272 0.83 0.53
Sawyer Creek
laks = | Baginat™] "o g I ‘a00s 0.273 0.205 1.51 102 2
Sawyer SR 169 ) ; ' ; .
Laks Ditch at
Roberts 0.049 0.003 0.014 0.140 0.377 3.3 0.75
Sawyer 4
Drive
Rock | Abrams | o003 | pao07 0.036 0.290 0.584 1.3 0.88
Creek Ave
SE
B Auburn
° Black 0.033 0.014 0.022 0.158 0.454 2.0 0.80
Creek R
Diamond
Rd
Rock | SE312th | 007 | 0,014 0.037 0.128 0.613 11 23
Creek St
Table A18. Summary of field water quality measurements for the 2/21/2013 ambient sampling event
Water
« Temperature Conductivity
i D
Drainage Sample Location (°c) 0 (mg/L) pH Crlasrcn) L(ef\:;al
Lake 5
Ginder Creek .1 (shallow) N/A
Sawyer 5.87 8.01 7.84
Lake
Sawyer MgIEIec 4.88 10.79 857 607.8 A
Lake :
Sawyer Easlnie 3RS0 a.41 10.83 8.8 69.8 i s
Lake Ditch on Roberts N/A
Sawyer Drive 4.66 10.82 8.91 431.8
Lake 282.8
Sawyer A A 4.75 9.76 8.29 A
Rock SE Auburn Black
Creek Diamond Rd 4.23 7.47 6.83 eakel e
Rock
oot SE 312th St . 2iae - 262.2 1.02




2012-2013 Phospharus Monitoring Report for The Villages and Lawson Hills MPDs

(]

Table A19. 3/14/2013 Ambient sampling event lab results

Drdiniss Sample TO?L' SRP AMMONIA NO3+NO02 TOLAL' TURBIDITY | TSS
Location mg/L mg/L mg/L NTU mg/L
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU) (mg/L)
e Ginder | 026 | 0.005 <0.010 0.167 0.327 0.62 35
Sawyer Creek
Lake | \iudcreek | 0.009 | 0.002 <0.010 0.095 0.213 0.64 12
Sawyer
Lake | BasinatSR | o0 | 0.003 0.017 0.096 0.219 26 8.3
Sawyer 169
Lok Ditch at
i Roberts | 0.024 | 0.004 <0.010 0.163 0.340 0.74 5.2
Sawyer ;
Drive
ek Abrams |4 63 | 0.005 <0.010 0.284 0.472 0.85 2.0
Creek Ave
SE Auburn
Rock Black 0.033 | 0.009 0.013 0.132 0.384 0.71 15
Creek Diamond
Rd
Rock
SE 312th St 0.036 0.010 0.016 0.121 0.347 0.76 2.3
Creek
Table A20. Summary of field water quality measurements for the 3/14/2013 ambient sampling event
Water
- - Temperature Conductivity
Drainage Sample Location (°c) DO (mg/L) pH Gimbec/on) L;ef\:;el
Lake g
Ginder Creek .1 (shallow) N/A
Sawyer 8.87 9.1 7.15
Lake
Sawyer WMol Creek 8.67 10.36 8.3 SiL1 N/A
Lake .
Sawyer Rasing@ R0 9.2 9.22 8.72 53.2 WA
Lake Ditch on Roberts N/A
Sawyer Drive 8.86 10.14 7.93 334.8
Lake 2283
Sawyer BUNIIS S 9 8.9 7.84 L
Rock SE Auburn Black
Creek Diamond Rd 9.4 6.91 7.67 2385 “of58
Rock
Green SE 312th St 935 _— 545 239.4 1.34
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Table A21. 4/10/2013 Ambient sampling event lab results

B Sample TOI, N AMMONIA NO3+N02 TOLA"' TURBIDITY TSS
Location mg/L mg/L mg/L NTU mg/L
(mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (NTU) (mg/L)
lake ClSinde: -} o ba0- | 002 <0.010 0.294 0.597 2.2 1.3
Sawyer Creek
e Mud 0.024 | 0.001 <0.010 0.540 0.905 3.8 3.9
Sawyer Creek
Lake Basin at
sawyer | SR169 0.168 0.012 0.025 0.112 0.482 36 18
lake Ditch at
Roberts 0.022 0.002 <0.010 0.327 0.615 3.2 1.8
Sawyer .
Drive
Rock | Abrams | 640 | 0005 0.013 0.368 0.781 5.8 2.1
Creek Ave
SE
Rock Auburn
¢ Black 0.035 | 0.009 0.014 0.272 0.679 0.75 1.2
Creek .
Diamond
Rd
Rock " | SE313 ] oayn | piode 0.018 0.246 0.605 15 1.4
Creek St
Table A22. Summary of field water quality measurements for the 4/10/2013 ambient sampling event
Water
2 Temperature Conductivity
L
Drainage Sample Location (°c) DO (mg/L) pH (e /) :f:;!l
Lake .
Ginder Creek 130.9 N/A
Sawyer 10.15 9.18 7.45
Lake
Sawyer Mud Creek 10.07 9.97 7.89 e e
Lake :
S |- DG ERdED 10.84 8.57 7.29 80.8 e
Lake Ditch on Roberts N/A
Sawyer Drive 10.07 9.91 7.32 174.2
Lake 141.7
Sawyer BRI RY 10.15 8.37 7.16 ki
Rock SE Auburn Black
Creek Diamond Rd 9.98 7.58 6.89 05 £
Rock
o SE 312th St Soe —_ _— 152.3 1.94
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Table A23. 4/23/2013 Ambient sampling event lab results

brainage | SMPle TOLAL' SRP | AMMONIA NO3+N02 TOLAL' TURBIDITY | TSS
Location mg/L mg/L mg/L, NTU mg/L
oy | mer) | (mes0) (mg/1) ey | ONTUL | (mer1)
lake | Ginder | ;53 | 0.002 <0.010 0.188 0.357 1.7 11
Sawyer Creek
klke Mpe 0.011 | 0.001 <0.010 0171 0.367 20 ks
Sawyer Creek
el R T 0.063 0.226 0.409 35 12
Sawyer | SR169 : : ' ' ' : '
Lake Ditch at
Roberts | 0.013 | 0.002 <0.010 0.182 0.372 2.8 13
Sawyer 5
Drive
Rock™ | Abrams | o000 | D002 0.016 0.303 0.599 5.5 14
Creek Ave
SE
— Auburn
o Black | 0.025 | 0.007 <0.010 0.174 0.417 1.7 11
Creek .
Diamond
Rd
Rock 1 SE312th 1 5604 | 0.006 0.012 0.168 0.442 1.7 13
Creek St

Table A24. Summary of field water quality measurements for the 4/23/2013 ambient sampling event

Instant
5 y Temperature Conductivity | Logger
D le L H
rainage Sample Location (*c) DO (mg/L) p e | i
(ft)
ke Ginder Creek 9.57 9.4 6.22 1438 =
Sawyer
Lake Mud Creek 10.32 9.98 7.88 411.9 75
Sawyer
Lake Basin @ SR 169 10.63 8.93 7.95 126.8 N/A
Sawyer
Lake Ditch on Roberts 9.92 10.13 7.35 216.4 -
Sawyer Drive ’
Lake K 9.99 9.42 7.55 163.7 305
Sawyer
Rock SE Auburn Black 9.37 8.02 7.92 141.6 11
Creek Diamond Rd )
Rock SE 312th St 10.96 8.96 731 151.2 1.94
Creek
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Table A25. 5/29/2013 Ambient sampling event lab results

brainigs Sample TOI,A'" SRP AMMONIA NO3+N02 TOLA'" TURBIDITY TSS
Location mg/L mg/L mg/L NTU mg/L
(mg/L) {mg/L) {mg/L) (mg/L) (mg/L) (NTU) (mg/L)
Lake Ginder | ;033 | 0.012 <0.010 0.029 0.332 6.8 24
Sawyer Creek
Lake Mue 0.019 | 0.001 <0.010 0.033 0.251 6.8 25
Sawyer Creek
Lake Basin at
Sawyer SR 169 0.045 0.004 0.041 0.074 0.311 6.8 7.6
Lake Ditch at
Roberts 0.033 0.007 <0.010 0.038 0.285 14 2.0
Sawyer :
Drive
ek "o ALIAMST) Goas | biotd 0.031 0.053 0.391 9.5 3.9
Creek Ave
SE
Rock Auburn
Black 0.077 0.035 0.031 0.021 0.394 23 2.4
Creek .
Diamond
Rd
Rock | SE312th | ;505 | 0.021 0.012 <0.010 0.321 40 1.9
Creek St
Table A26. Summary of field water quality measurements for the 5/29/2013 ambient sampling event
Instant
= X Temperature Conductivity | Logger
|
Drainage | Sample Location (°c) DO (mg/L) pH (umhos/cm) | Reading
(ft)
faxe Ginder Creek 133 N/A 6.82 242.1 ks
Sawyer
N/A 8.29
% Mud Creek 14.04 Sl 50
Sawyer
Lake Basin @ SR 169 14.2 N/A 8.62 8.34 N/A
Sawyer
Lake Ditch on Roberts 13.49 N/A 7.92 363.5
. .395
Sawyer Drive
Lake AbcamsRd. 13.45 N/A 7.59 2273 314
Sawyer
Rock SE Auburn Black 13.22 N/A 7.67 219.4 20
Creek Diamond Rd ’
14.3 N/A
ok SE 312th St 7.62 e 1.18
Creek
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Table A27. 6/10/2013 Ambient sampling event lab results

bialnage Sample Tml;A"' SRP AMMONIA NO3+NO02 TOLA"' TURBIDITY TSS
Location mg/L mg/L, mg/L NTU mg/L]
kake: < Ginder 4 \5oan o Gipi <0.010 0.047 0.360 2.5 25
Sawyer Creek
FE i 0.014 | 0.004 <0.010 0.112 0.343 ot 1.2
Sawyer Creek
ik Ditch at
Roberts 0.039 0.010 <0.010 0.055 0.333 5.0 1.5
Sawyer .
Drive
Rock | Abrams | 101 | 0.013 0.046 0.046 0.730 45 6.6
Creek Ave
SE
Auburn
Rock
Black 0.107 0.042 0.055 0.021 0.416 5.0 2.8
Creek .
Diamond
Rd
Rock | SE312th | 4447 | o0.038 0.044 0.016 0.553 8.0 4.0
Creek St
Table A28. Summary of field water quality measurements for the 6/10/2013 ambient sampling event
Instant
i . Temperature Conductivity | Logger
S le Li
Drainage ample Location (°c) DO (mg/L) pH R o L Bt Ty
(ft)
8.95
Lake Ginder Creek 14.79 7.3 285.2 392
Sawyer
8.21
Lake Mud Creek 13.93 9.33 6333 235
Sawyer
Lake : ;
A Basin @ SR 163 Not Flowing
Lake Ditch on Roberts 15.23 9.24 8.07 371
. 395
Sawyer Drive
Lake P——— 15.36 6.43 7.71 2731 1.884
Sawyer
Rock SE Auburn Black 16.82 2.9 7.47 337.4 11
Creek Diamond Rd ’
8.55
Rock SE 312th St 6.64 6.85 284.5 1.22
Creek
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Table A29. 7/10/2013 Ambient sampling event lab results

braliags Sample TO;;AL' SRP AMMONIA NO3+NO2 TOLA"' TURBIDITY TSS
Location mg/L mg/L mg/L NTU mg/L
oy | memy | e/ (mg/) oy | 0| (e
e Ginder | 4060 | 0.017 <0.010 0.071 0.506 25 2.4
Sawyer Creek
ars pud 0.019 | 0.008 <0.010 0.368 0.807 4.0 0.76
Sawyer Creek
Eake Ditch at
Roberts | 0.128 | 0.011 <0.010 0.072 0.815 20 5.6
Sawyer :
Drive
rock CF bams i fo1 | oioto 0.136 0.048 0.820 8.0 65
Creek Ave
SE
Risin Auburn
Black 0358 | 0.047 0.013 <0.010 0.871 7.0 49
Creek .
Diamond
Rd
Rock | SE312th | 6c0 | 0.026 <0.010 <0.010 0.692 45 21
Creek St

Table A30. Summary of field water quality measurements for the 7/10/2013 ambient sampling event

Instant
< = Temperature Conductivity | Logger
Drainage Sample Location () DO (mg/L) pH (umhos/cm) | Reading
(ft)
7.93
Lake i ek 17.16 7.49 338.8 58
Sawyer
7.57
Lake Miiid Cragk 15.36 8.66 710.6 12
Sawyer
k
i Basin @ SR 169 Not Flowing
Sawyer
] 7.36
Lake Ditch on Roberts 17.63 7.98 389.2 0
Sawyer Drive
Lake Abrams Rd. 17.64 3.67 6.73 302.1 1.80
Sawyer
6.56
Rock SE Auburn Black 18.02 0.78 358.4 15
Creek Diamond Rd )
19.67
Rock SE 312th St 1.89 6.45 342.3 219
Creek
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Table A31. 8/6/2013 Ambient sampling event lab results

bidinage Sample TO?‘L' SRP AMMONIA NO3+NO02 TOLA"' TURBIDITY TSS
Location mg/L mg/L mg/L NTU mg/L
(mg/t) | me/) | (me/y (mg/1) mey | ONTU | (me/)
Lake | Ginder | 403 | 0016 <0.010 0.183 0.660 3.8 17
Sawyer Creek
bake fdud 0021 | 0.007 <0.010 0.369 0.787 3.0 1.1
Sawyer Creek
Lake Ditch at
Roberts 0.913 0.009 <0.010 0.098 2.38 71 15
Sawyer .
Drive
Rock | Abrams | o027 | oiota 0.162 0.021 123 a6 5.0
Creek Ave
SE
RGEE Auburn
Black 0.118 0.041 0.031 <0.010 0.713 8.0 2.7
Creek .
Diamond
Rd
Rock | SE312th | 4183 | 0.070 <0.010 <0.010 0.809 19 4.6
Creek St
Table A32. Summary of field water quality measurements for the 8/6/2013 ambient sampling event
Instant
: 2 Temperature Conductivity | Logger
1
Drainage Sample Location (°c) DO (mg/L) pH Glimhos/cn) | Reading
(ft)
6.6
Lake e B il 15.5 7.1 379 159
Sawyer
7.45 857.4
Lake —— 15.21 7 0
Sawyer
Lake ) .
- Basin @ SR 169 Not Flowing
) 7.51
Lake Ditch on Roberts 19.3 7.01 488.5 0
Sawyer Drive
1.56
Lake A 17.62 6.95 1252 169
Sawyer
6.85
Rock SE Auburn Black 19.39 3.55 430.6 13
Creek Diamond Rd '
20.9
Rock SE 312th St 1.19 6.78 413.8 N/A
Creek
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Table A33. 9/23/2013 Ambient sampling event lab results

Drainage | S2TPle TOIAL' SRP | AMMONIA NO3+N02 TOL”" TURBIDITY | TsS
Location mg/L mg/L mg/L NTU mg/L]

oy | (mer) | (mery) (me/L) o) | O | (met)
axe Ginder | 039 | 0013 <0.010 0.048 0.558 24 1.4
Sawyer Creek
Ldke Mud | 5014 | 0.007 <0.010 0.429 0.834 0.53 0.81
Sawyer Creek
Faita Ditch at

Roberts | 0.035 | 0.010 <0.010 0.100 0.605 29 1.5
Sawyer f

Drive
Rock ©| Abrams | ‘o 095: | ‘0012 0.033 0.042 0.745 14 4.0
Creek Ave

SE

Auburn
Rock

Black | 0.190 | 0.076 0.013 0.012 0.806 52 3.9
Creek "

Diamond

Rd
Rock | SE312th | 5565 | 0.054 0.024 0.011 1.23 10 3.9
Creek St

Table A34. Summary of field water quality measurements for the 9/23/2013 ambient sampling event

Instant
3 Temperature Conductivity | Logger
Drainage Sample Location (=c) DO (mg/L) pH (umhos/cm) | Reading
(ft)
7.89
Lake Glnder Croek 14.01 6.78 3423 288
Sawyer
7.53 1190
Lake floid Cronk 13.33 7.96 174
Sawyer
Lake ; :
R Basin @ SR 169 Not Flowing
: 7.49
Lake Ditch on Roberts 13.92 8.56 420.6
: .184
Sawyer Drive
4.92
Lake P 13.67 7.09 249.3 2003
Sawyer
6.66
Rock SE Auburn Black 14.58 2.23 354.9 31
Creek Diamond Rd '
14.35
Rock SE 312th St 1.78 7.01 328.4 N/A
Creek
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Table A35. 10/21/2013 Ambient sampling event lab results

Bidinage Sample TO?L' SRP | AMMONIA NO03+N02 TOLAL' TURBIDITY TSS
Location mg/L mg/L mg/L NTU mg/L,
(mg/1) | (me/D) | (me/t) (me/L) mg/) | TV | (me)
Lake Ginder 1018 | 0.006 <0.010 0.183 0.443 5.3 0.76
Sawyer Creek
Lake Mud 0.006 | 0.002 <0.010 0.070 0.272 0.83 0.53
Sawyer Creek
Lake | Basinat | 400 | g005 0.273 0.205 151 102 a2
Sawyer SR 169 ’ ' ) ' '
Lake Ditch at
Roberts 0.049 0.003 0.014 0.140 0.377 33 0.75
Sawyer .
Drive
Rock | Abrams | 053 | 0.007 0.036 0.290 0.584 13 0.88
Creek Ave
SE
Roik Auburn
. Black 0.033 0.014 0.022 0.158 0.454 2.0 0.80
Creek ¢
Diamond
Rd
Rock | SE312th | 647 | 0014 0.037 0.128 0.613 11 2.2
Creek St
Table A36. Summary of field water quality measurements for the 10/21/2013 ambient sampling event
Instant
p i Temperature Conductivity | Logger
Drainage Sample Location (°C) DO (mg/L) pH (umhos/em) | Reading
(ft)
10.19
Lake Ginder Creek 8.75 6.87 3143 m
Sawyer
7.14 544.2
Lake Nt Ereeik 8.44 11.03 21
Sawyer
Lake : .
Sawyer Basin @ SR 169 Not Flowing
. 7.17
Lake Ditch on Roberts 8.33 11.2 359.6 3
Sawyer Drive '
7.8
Lake ] 8.94 7.09 271 206
Sawyer
Rock SE Auburn Black 8.61 5.12 6.8 290 )1
Creek Diamond Rd ’
8.55
Rock SE 312th St 6.64 6.85 284.5 122
Creek
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