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ENECA Seneca Coal Company
Coal Company Peabody Energy
PO Box 670

36600 Routt County Road 27
Hayden, CO 81639

February 24, 2017

Jason Musick

Colorado Division of Reclamation, Mining and Safety

1313 Sherman Street, Room 215

Denver, CO 80203-2273

RE: SHW AHR, Permit C-82-057

Dear Jason,

Enclosed is the 2016 Annual Hydrology Report (AHR) for the Seneca 11-W Mine (SIIW). This
report contains a compilation and analysis of hydrologic data collected during the period
extending from October 1, 2015 through September 30, 2016.

Please contact me with any comments and/or questions.

Sincerely,

Brian Watterson
Geologist

TNS/tns
Enclosure: SIIW AHR

CC: Alan Boehms, OSMRE
Jennifer Maiolo, BLM
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TABLE A

Hydrologic Monitoring Site Numbering System

Bedrock well site syntax: mine/aquifer/site #

Alluvial well site syntax: mine/drainage/aquifer/site #

Stream station syntax: mine/S "for stream'/drainage/site #
Spring site syntax: mine/spring abbr_/site #

NPDES site syntax: NPDES/site#

Mine designations: Yoast - Y; Seneca Il1-W = W; Seneca Il = S

Aquifer designations:

Wadge Overburden = 0OV Lennox Overburden = LOV
Wadge Coal =W Trout Creek = TC
Wadge Underburden = WU Spoil = SP
Wolf Creek = WC Spring = SPG
Wolf Creek Under = WCU Spoil Spring = SSPG

I
-

Lennox Coal Alluvium = AL preceded by drainage designation

Drainage designations:

Grassy Creek =6 Watering Trough = WT

Little Grassy Creek = LG Fish Creek =F

Sage Creek =S Cow Camp =C

Dry Creek =D Bond Creek =B

Hubberson =H N. of Bond Creek = NB

Annand Draw =A

NOTE: An "F" that follows the drainage designation on stream sites indicate the presence
of a flume (see examples).

Examples:

11-W Overburden Site 4-02 wov4-2 Yoast Stream Site 3 on Sage YSS3
Yoast Annand Draw Alluv. Site 14 YAAL14 Seneca Spoil Spring #8 SSSPG8

Yoast flume Site 5 on Grassy YSGF5



Introduction

The information assembled in this 2016 Annual Hydrology Report (AHR)
includes data collected from approved monitoring sites established at
Seneca Coal Company"s (SCC) Seneca I1-W Mine (State Permit No. C-82-
057). Locations of monitoring sites discussed in this report can be
found by referring to Exhibit 7-1, Hydrology Monitoring Map, provided in
the Seneca I11-W Permit Application Package (PAP). In addition, NPDES
ponds and surface water sites are depicted on Figures 1 and 2, Appendix

A. A map of ground water monitor wells is provided in Figure 3.

All references to 2016 (or to “this year”) will be for Water Year 2016
(October 1, 2015 through September 30, 2016) unless otherwise noted. All
tables referred to in the following text can be found in Appendix A. In
addition, a table of contents for Appendix A is given at the beginning
of that appendix. Mining began at Seneca I1-W in August 1990. The last

of the coal at Seneca 11-W was removed in January 2006.

Field conductivity and pH meters were calibrated prior to each day’s
use. The conductivity meter is calibrated using a potassium chloride
solution with an electrical conductivity in the 1000 to 3000 umhos/cm
range. The pH meter is calibrated using NBS traceable buffers with pH

values of 7 and 10.

Prior to October 1, 1989, all field conductivity values collected at
Seneca I1-W monitoring sites were not corrected for temperature (i.e.,
25° C). Field conductivity data starting on October 1, 1989 were
temperature corrected to 25° C. The formula for correcting non-corrected

conductivity data may be found in the 1990 through 1992 AHRs.

SCC instituted iIn 1995 a new monitoring site numbering system for its
new Paradox™ water quality database. This revised system is detailed in
Table A. For convenience sake, this table has been placed at the end of
the Table of Contents (see previous page). In addition, Table 3, Summary
of Ground Water Monitoring Wells; Table 8, Summary of Surface Water

Monitoring Sites; and the Table of Contents of Appendices C through E



have all been revised to correlate the old site (and map) name to the
new (Paradox) computer name. The revised computer name will be used

throughout the following text.

The Tie-Across Haul Road (formerly associated with the Seneca 1I1-W Mine)
was transferred to the Hayden Gulch Terminal (CDRMS Permit C-92-081) on
January 4, 2012.



Meteorological Data

Data from the National Climatic Data Center®s (NCDC) Hayden Station are
used to evaluate the precipitation trend. These data are provided in
Appendix B. For this year, 18.43 inches of precipitation were measured,
which is 0.17 inch (1%) above the 1981-2015 average, 18.26 inches.
November, December, January, April and May exhibited above average
precipitation. Snowpack runoff, as estimated by totaling November
through March precipitation values, was 9.66 inches, which was 2.29
inches (31%) above the 1981-2015 average, 7.37 inches.



Ground Water

Water Levels.

Water levels (i.e., depth to water from ground surface) for all wells
that are in the current monitoring program are presented in Appendix C.
Hydrographs of all historic data for each well are presented prior to
the water level reports (for all data since 2004) for each respective
well in the same appendix. By presenting all historic data, trends
related to seasonal and annual variability are more evident. Water level
measurements are taken with an electrical water level indicator, or in
the case of a few shallow alluvial wells, directly from a steel tape.
Site information, including sampling frequencies, is presented in Table
3, Ground Water Monitoring Site Summary. Ground water level monitoring
frequencies are listed in Table 1 of Appendix 15-3a in the Seneca I1-W
PAP .

Ground Water Level Summary.

This year, water levels at all wells were within historic ranges, with
the following exceptions: WSOV-25 displayed the highest water level on
record. WWCU-25 displayed the lowest water level on record this year.
All W-25 series wells were drilled in 2004 and exist in the south pit

area downgradient of the last mining area at this mine.

Most aquifers at Seneca 11-W exhibit a typical seasonal fluctuation.
Water levels are highest after the spring runoff, which recharges the
aquifer. Often, bedrock aquifers exhibit a lag time between spring
runoff and highest water levels. Water levels then decrease as late

summer or Fall approaches.

Ground Water Quality.

Table 3, Summary of Ground Water Monitoring Wells, describes the wells
that have been sampled in the past and site characteristics. Table 4a
and 4b show the new (2010) ground water parameter lists. ACZ Laboratory
in Steamboat Springs, Colorado has performed analyses since May 31,
1983. ACZ Laboratory performs all analyses by EPA or equivalent methods.

Samples are delivered the day of collection to the lab in an iced



cooler. Monitoring frequencies for ground water quality may be found in
Table 1 of Appendix 15-3a in the Seneca 11-W PAP.

The Tfollowing discussion of the analytical data collected during the
reporting period is arranged by strata being monitored and coincides
with the format (by aquifer type) in which the analytical data are
presented in Appendix D. The following discussion of water quality is
limited to a description of total dissolved solids (TDS). A separate
section, Comparison of Ground Water Quality to Water Use Standards,

lists those samples that exceed water use standards.

Data for each well in Appendix D begin with a listing of the water
quality data collected during the past two years, followed by remarks
explaining the sampling procedure. This is followed by a plot of TDS
versus time for the entire period of record. The regression line on this
plot is generated by a method known as LOWESS, which is an acronym for
Locally Weighted Scatter Plot Smoothing (Cleveland, 1979). Unless
otherwise noted, a smoothness factor (SF) of 1 (on a scale of 0 to 1)
was wused, which gives maximum smoothing. A statistical report
representing baseline (i.e., pre-mining) data for each well (when
available) is presented iIn Appendix D1 of the 2010 AHR. In this
statistics report, ''censored data" refers to analytical values that were
below the detection [limit, and consequently censored from the
min/max/mean calculations. The period for baseline conditions is listed

under *‘conditions specified” at the bottom of each page.

Alluvium.

One well currently monitors the Hubberson Gulch alluvium. Well WHAL7-2
exists on Hubberson Gulch downstream of mine discharges from NPDES 006,
016 and 017. Its TDS plot shows a slightly increasing trend (SF 0.5),
with values generally decreasing since May 2005. A discussion of water
quality from Dry Creek Alluvial Well DCAL-02 is found in the following

Ground Water Point of Compliance Section.



Wadge Overburden.

Three wells monitor the Wadge overburden. North area Well WOV14 exhibits
an increasing TDS trend. Middle area Well WOV17 overall exhibits a
decreasing TDS trend, but with an unusually high values in 2008, 2009
and 2011. South area Well WOV25 was drilled in September 2004. 1t

displays a recently decreasing TDS trend.

Wadge Coal.

Three wells monitor the Wadge coal seam. North area Well WW14 exhibits a
slightly increasing TDS trend. Middle area Well WW17 exhibits a nearly
level TDS trend. South area Well WW25 was drilled in September 2004. TDS

values at this well recently display a stable trend.

Sage Creek Tributary Alluvium.

One well monitors the Sage Creek Tributary Alluvium. Well WSAL14
displays a decreasing TDS trend. All TDS values have been at or below
600 mg/1l.

Sage Creek Overburden.

This unit exits between the Wadge and Wolf Creek coal seams. Mining of
the Sage Creek coal seam began in September 2003. Well WSOV24 was
drilled in August 2001 in the II1-W South area. Only five samples were
collected until this well failed due to a landslide that occurred in
April 2003. A replacement well, WSOV25, was drilled in September 2004.
TDS values at this well displayed a stable trend; however, an elevated
spike of 1180 mg/l1 and 1410 mg/1 occurred in 2011 and 2016 respectively.

All other values have been below 800 mg/1l.

Sage Creek Coal.

Mining of the Sage Creek coal seam began in September 2003. Well WSC24
was drilled in August 2001 in the I11-W South area. Only five samples
were collected until this well failed due to a landslide that occurred
in April 2003. A replacement well, WSC25, was drilled in September 2004.
TDS values at this well display an increasing trend. All values have
been below 700 mg/1.



Wolf Creek Overburden.

Well WWCOV24 was drilled in August 2001 in the 11-W South area. Only
five samples were collected until it failed due to a landslide that
occurred in April 2003. Replacement well WWCOV25 was drilled in
September 2004. TDS values at this well display an increasing trend,
with the high TDS value of 1620 mg/l occurring in May 2016.

Wolf Creek Coal.

Mining of the Wolf Creek coal seam began in October 2003. One well
monitors the water quality in this coal seam in the I1-W South area.
Well WWC24 was drilled in August 2001 in the II1-W South area. Only five
samples were collected until this well failed due to a landslide that
occurred in April 2003. A replacement well, WWC25, was drilled in
September 2004. TDS values at this well display an increasing trend,

with peaks occurring in 2016. AlIl TDS values have been below 1500 mg/1l.

Wolf Creek Underburden.

Well WWCU24 was drilled in August 2001 in the 1l-W South area. Only five
samples were collected until it failed due to a landslide that occurred
in April 2003. Replacement well WWCU25 was drilled in September 2004.
TDS values at this well display a recently stable trend, with the peak

occurring in 2007. All values have been below 1400 mg/l.

Trout Creek Sandstone.

Well WTC201 is used as the water supply well for the mine facilities. It
displays an increasing TDS trend; however, the peak TDS value occurred
in June 1999 and this year is sampling displayed unusually low TDS
values. It is unlikely that the TDS increases observed at this well are
due to mining impacts, since confining layers of shale separated this

aquifer from mined seams. All TDS values have been at or below 700 mg/l.

Comparison of Ground Water Quality to Water Use Standards.

SCC has compiled a list of ground water standards for agricultural uses
(Table 5). This list is composed of Colorado Department of Public Health
and Environment ground water standards (CDPHE, Reg. 41, May 2004).



Table 6 provides a comparison of ground water quality collected this
year to agricultural standards. This Paradox database-generated table
does not include the units of concentration (mg/l or ug/l) for each
parameter. The units used for each parameter are the same as those
listed on the standards table (Table 5) and are the same as those used
in the water quality reports. The frequency column on Table 6 indicates,
in this order: uncensored, that is, the number of exceedances above the
Method Detection Limit (MDL) / the number of exceedances between the MDL
and the Practical Quantitation Level (PQL) / censored, that is, the
number of sample values below the MDL but the MDL was higher than the
standard / the total number of samples. Below is a summary of standards
that were exceeded in the 2016 water year. Given in parenthesis is the

source and use of each standard.

Parameter # of Wells / # of Excursions
pH (CDPHE, irrigation) 1/1
Iron (CDPHE, irrigation) 2/2
Manganese (CDPHE, irrigation) 4/4

Elevated levels of iron (i.e., greater than 5 mg/l) may be attributed to
natural (i.e., not mining related) conditions. The one bedrock well
(Ww14) that often exhibits high levels (19.10 mg/l this year) may have
higher than usual concentrations of iron pyrite in the rock. The high
levels of iron displayed in the alluvial wells this year may be the
result of organic matter and plant debris present in the alluvium (Hem,
1985, pg. 77)-

High manganese values may, in part, be due to recharge from the spoil
aquifer, although high values are often common due to naturally
occurring geochemical conditions, especially in alluvial material (Hem,
1989, pgs. 86-89). This standard is used to protect crops grown in soils
with a pH value lower than 6.0. In January 2008, CDPHE revised their
ground water agricultural standard to reflect this pH qualifier. In
soils with a higher pH (as are found in the Seneca 11-W region), a more
appropriate standard would be 10 mg/1 (EPA, 1976). This year, none of
the Seneca 11-W wells displayed a value higher than 1.48 mg/l.



At the Seneca 11-W shop well, Well 201TC, CDPHE drinking water standards
were used to determine its suitability. No human health standards were
exceeded. Bottled water is consumed at Seneca Il-W. In addition, since
the aquifer for the shop well (Trout Creek Sandstone) starts at 280 feet
below the Wadge Coal and is separated by confining shale layers, water
from this well should not be affected by mining and, therefore, reflects

the natural characteristics of the aquifer.

Ground Water Points of Compliance (GWPOC)

A GWPOC has been established in the Dry Creek alluvium for the Seneca
11-W Mine. Appendix 15-3B of the Seneca 11-W PAP provides the details.
The ground water standards for Dry Creek Alluvial Well DCAL-02 are
provided in this AHR on Table 7. One exceedance of these standards
occurred this year. The ambient-based standard for iron (8.06 mg/l) was
exceeded once with a value of 10.10 mg/l. However, see the discussion of
iron in the previous section. This well displays an increasing TDS
trend, with the peak occurring in May 2009. All values are less than
1700 mg/1l.

Ground Water Quality Summary.

Increasing TDS trends were observed at seven wells downgradient of
mining. Eight downgradient wells exhibit stable or decreasing TDS
trends. The GWPOC well for the Dry Creek Alluvium, DCAL-02, did not
exceed the TDS GWPOC standard, 3195 mg/l, but did exceed the ambient-

based iron standard.

In the Probable Hydrological Consequences (PHC, Tab 17) section of the
Seneca I1-W Mine PAP, predictions were made as to the expected TDS
increases to be observed at various monitoring wells. The following
table outlines these predictions along with this year’s observed average
values (annual average for bedrock wells, May-September average for

alluvial wells).



well Predicted TDS values (mg/l) This year’s average TDS (mg/1)

WHAL7-2 1299 790
wov1i4 4385 4020
wov1ivy 4295 5690*
wov25 none 1510
wwi4 2630 4780*
Wwwiv7 3002 652
Ww25 none 874

* indicates value above prediction

For Well Wadge Overburden WOV17, a value of 4295 mg/l was predicted,
while a value of 5690 mg/l was observed in this year. The predicted
value for Well WOV17 was predicated on a 5.5% increase of the pre-mining
(prior to August 1990 for the central area) value of 4072 mg/l, which is
an average of several overburden wells. However, Well WOV17 exhibited a
pre-mining TDS average value of 8043 mg/l, while the next highest TDS
Wadge overburden well (WOV15) had a baseline TDS average of 3741 mg/l.
Well WOV17 also exhibited a high degree of baseline TDS variability
(min. = 6860, max. = 8586 mg/l1). The TDS value in this year, 5690 mg/l,
was below the PHC prediction using the average baseline value (8043 +
5.5% = 8485 mg/l), and is below a 5.5% increase of the maximum baseline
TDS value (8586 + 5.5% = 9058 mg/1). In 2008, 2009 and 2011, unusually
high TDS values (over 10,000 mg/l) were observed at this well. These
values were over the pre-mining average, 8043 mg/l, for this well. The
TDS value for this well in 2010, 2012, 2013, 2014, 2015 and 2016 dropped
back down to a value within the 1988-2007 range (3766 to 9580 mg/l1). The

overall TDS trend for this well is decreasing.

The Seneca 11-W PHC predicts an annual average TDS value of 2630 mg/l
for Wadge Coal Well Wwi4, while a value of 4780 mg/l was observed this
year. This prediction was based on several assumptions. 1) Baseline
water quality values were an average of all Wadge coal wells at Seneca
11-W. 2) Aquifer characteristics were an average of all Wadge coal wells
at Seneca I1-W. 3) The Wadge coal seam was saturated for its entire
thickness (11.8 feet). These assumptions, however, do not hold true for

Well WW14. Prior to mining in the north area (November 1992), this well
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was almost always dry (see the 1993 AHR for a complete listing of
earlier water level data). Since this particular portion of the Wadge
seam was dry prior to mining, spoils water will now contribute much of
the water present. In addition, the average water level this year, 3.09
feet, indicates that additional strata are being saturated, which may

also explain the elevated TDS value.

Agricultural ground water standards were exceeded this year at certain
monitoring wells. Table 7 of the Seneca 11-W PAP contains a section that
discusses the suitability of using water from the various aquifers
monitored at the Seneca I11-W Mine for irrigation or livestock watering.
The discussion mentions that, prior to mining, all aquifers at the
Seneca 11-W Mine exhibited several parameter concentrations in excess of
both irrigation and livestock standards, rendering them questionable
regarding their suitability for either irrigation or livestock. All
bedrock aquifers affected by mining have been determined to have
transmissivities less than 100 ft2/day, which would also preclude their

use for yielding sufficient water for irrigation, or even livestock.
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Surface Water

A summary of surface water monitoring sites and sampling history is
presented in Table 8. Tables 9a and 9b show the 2010 surface water
parameter lists. At Seneca I11-W, all stream sites (unless otherwise
noted) are monitored for flow and field parameters (flow, temperature,
pH, and electrical conductivity) and one of the new surface water
parameter lists during spring runoff and summer baseflow. All six NPDES
sites are monitored monthly for NPDES parameters and field parameters.
Springs are monitored annually (May-July) for flow, field parameters,
and, if flow exceeds five gpm (0.011 cfs), one of the new surface water
parameter lists. Monitoring frequencies for surface water sites may be
found in Table 1 of Appendix 15-3a in the Seneca 11-W PAP.

All surface water data are found in Appendix E. Data for each site begin
with a flow hydrograph of all historic data (plus an annual hydrograph
for NPDES sites), followed by a listing of individual water quality and
quantity data for the current water year, followed by an instantaneous
flow measurement report, and Ffollowed by remarks if present. A TDS
regression plot using the LOWESS method (see the Ground Water Quality
section) follows this. A statistical report representing baseline (i.e.,
pre-mining) data for each site downstream of mining (when available) is
provided in Appendix E1 of the 2010 AHR. On this statistics report,
censored data™ refers to analytical values that were below the
detection limit, which were censored from the min/max/mean calculations.
The period for baseline conditions is listed under 'conditions

specified” at the bottom of each page.

The following discussion of water quality is limited to a description of
TDS trends. A separate section, Comparison of Surface Water Quality to
Water Use Standards, will lists those samples that exceed water use
standards. Lab samples are handled in a matter identical to that
discussed earlier in the ground water section. For the sake of brevity,
the prefix that precedes all surface water site names will often be
dropped throughout this report. As an example, Site SW-S2W-SG7 (WSH7)

will be referred to as Site 7.
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Hubberson Gulch / Dry Creek
Surface Water Site SW-S2W-SG9 (WSH9).

This Hubberson Gulch site is upstream of NPDES17 and all other mine-

related discharges in the 11-W South Expansion area. Monitoring at this
site began iIn August 1997. No monitoring was performed in the 1999
calendar year, but was resumed in 2000. This site is monitored in June

and September. This site displays a stable TDS trend.

NPDES 017 (NPDES17).

This site exists on Hubberson Gulch in the 11-W South Expansion area.
Construction of Pond 017 began on October 14, 2002 and was completed in
December 2002. 1t was monitored weekly (except when inaccessible by

truck), but is now monitored monthly. Average flow values for each water

year are:
2016 0.113 cfs (monthly measurements)
2015 0.173 cfs (monthly measurements)
2014 0.199 cfs (monthly measurements)
2013 0.151 cfs (monthly measurements)
2012 0.053 cfs (monthly measurements)
2011 0.681 cfs (monthly measurements)
2010 0.225 cfs (weekly measurements till 7/1, then monthly)
2009 0.245 cfs (weekly measurements)
2008 0.272 cfs "
2007 0.163 cfs "
2006 0.162 cfs "
2005 0.119 cfs "
2004 0.080 cfs "
2003 0.187 cfs "

This year’s average flow was 45.7% below the average historic (2003-
2015) flow, 0.208 cfs. The timing of when flow values are collected
affects these averages. Also affecting the historic flow average is a
large number of “no flows” that occurred up thru 2007. This site now

normally flows continuously. The TDS values at this site are increasing.
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NPDES 016 (NPDES16).

This site exists on a Hubberson Gulch tributary in the 11-W South area.
Pond 016 was nearly complete in September 2000, and first discharged in
April 2001. 1t is now monitored monthly. Average flow values for each

water year are:

2016 0.229 cfs (monthly measurements)
2015 0.129 cfs (monthly measurements)
2014 0.098 cfs (monthly measurements)
2013 0.130 cfs (monthly measurements)
2012 0.045 cfs (monthly measurements)
2011 0.317 cfs (monthly measurements)
2010 0.104 cfs (monthly measurements)
2009 0.102 cfs (monthly measurements)
2008 0.141 cfs (monthly measurements)
2007 0.081 cfs (weekly measurements)
2006 0.103 cfs ™
2005 0.044 cfs ™
2004 0.037 cfs ™
2003 0.090 cfs ™
2002 0.037 cfs "
2001 0.019 cfs ™

This year’s average flow was 133.7% above the average historic (2001-
2015) flow, 0.098 cfs. The timing of when flow values are collected
affects these averages. Mine pit pumping into this pond was responsible
for many of the high peaks present on the hydrograph in previous years.
An upper pond, 016A, was constructed in 2004. The discharge culvert for
Pond 016A failed in April 2011. It was not repaired, and the pond was
removed later in 2011. Pond 016 was cleaned out in October of 2012. The
TDS trend at this site is decreasing, with the peak occurring in August
2005. Baseline data from Site SW-S2W-SG16 (WSH16) have been provided in
Appendix E1 of the 2010 AHR.
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Surface Water Site SW-S2W-SG7 (WSH7).

This site is located on Hubberson Gulch upstream of the confluence of
mine discharges contained in the 006 Gulch, but is downstream of Ponds
016 and 017. Monitoring here began in April 1987. Monitoring at this
site was suspended, as permitted in TR 69, in May 2010. It is now being
monitored as part of a CDPHE water quality assessment for total
recoverable iron. This site displays an increasing TDS trend; however,

the peak value occurred in September 2005.

NPDES 006 (NPDES6).

This site is located on a tributary to Hubberson Gulch referred to as
the 006 Gulch. Construction of the 006 Pond was completed October 1989.
This pond collects all mine discharges from the central mining area. The
first hydrograph supplied shows all data collected since the site began
discharging; the second shows data for this year. Review of the flow
hydrographs indicates typical seasonal variation due to snowmelt runoff
in the spring, with additional peaks due to pit pumpage, pond clean out,

and rainfall events. Average flow values for each water year are:

2016 0.139 cfs (monthly measurements)
2015 0.149 cfs (monthly measurements)
2014 0.182 cfs (monthly measurements)
2013 0.168 cfs (monthly measurements)
2012 0.101 cfs (monthly measurements)
2011 0.571 cfs (monthly measurements)
2010 0.196 cfs (monthly measurements)
2009 0.215 cfs (monthly measurements)
2008 0.446 cfs (monthly measurements)
2007 0.164 cfs (monthly measurements)
2006 0.185 cfs (monthly measurements)
2005 0.117 cfs (monthly measurements)
2004 0.509 cfs (monthly measurements)
2003 0.198 cfs (monthly measurements)
2002 0.186 cfs (monthly measurements)
2001 0.080 cfs (monthly measurements)
2000 0.099 cfs (from monthly measurements as of 12/99)
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1999 0.184 cfs (weekly measurements)

1998 0.317 cfs "
1997 0.343 cfs "
1996 0.144 cfs "
1995 0.106 cfs "
1994 0.010 cfs "
1993 0.127 cfs "
1992 0.036 cfs "
1991 0.062 cfs "
1990 0.055 cfs (pond did not completely Ffill until March

29, 1990).

This year’s average flow value is 52% below the historic (1990-2016)
average fTlow value, 0.290 cfs. The timing of when flow values are
collected affects these averages. Flow values for this pond have been
affected by a 3.4-foot increase in spillway elevation on July 31, 1991,
the installation of a 4-inch orifice on the riser pipe on November 2,
1995, and the dredging of the pond that occurred in the summer of 1996
and the fall of 1997. An upstream pre-settling pond was added in March
1998. The principle spillway elevation was changed again, and the
dewatering orifice removed, in August 1998. In August 2003, an 18-inch
riser pipe was installed on the discharge culvert, and the presettling
pond was removed. Additional dredging (and dewatering) occurred in the
fall of 2004. Also affecting discharges from this pond was the pumping
of water from this pond for water trucks (last significant amounts were
in 2007) and the pumping of water into this pond from the mine water
supply well, WTC201 (last significant amounts were in 2000). Review of
the TDS plot indicates an increasing trend. Baseline data for this site
(WSH6) has been provided in Appendix E1of the 2010 AHR.

Surface Water Site SW-S2W-FG1 (WSHF1).

This site is located on Hubberson Gulch downstream of the 006 Gulch
confluence. It has been monitored since July 1979. Irrigation ditches
were established adjacent to this site in July 1999. The TDS plot

indicates an increasing trend, with the peak TDS value occurring in
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August of 2013. Baseline water quality statistics have been provided in
Appendix E1 of the 2010 AHR.

NPDES 005 (NPDES5).

This sediment pond is located in the north mining area on a tributary to
Dry Creek referred to as the 005 Gulch. Mining in this basin started in
November 1992. Construction of this pond was completed in July 1992 and
the first discharge occurred on April 22, 1993. This pond was dredged in
the summers of 1998 and 2001. The water year average flows values since

this pond began to discharge are:

2016 0.253 cfs (monthly measurements)

2015 0.012 cfs (monthly measurements)

2014 0.033 cfs (monthly measurements)

2013 0.044 cfs (monthly measurements)

2012 0.003 cfs (monthly measurements)

2011 0.214 cfs (monthly measurements)

2010 0.018 cfs (monthly measurements)

2009 0.060 cfs (monthly measurements)

2008 0.083 cfs (monthly measurements)

2007 0.038 cfs (monthly measurements)

2006 0.038 cfs (monthly measurements)

2005 0.021 cfs (monthly measurements)

2004 0.017 cfs (monthly measurements)

2003 0.026 cfs (monthly measurements)

2002 0.016 cfs (monthly measurements)

2001 0.018 cfs (monthly measurements)

2000 0.024 cfs (from monthly measurements as of 12/99)
1999 0.057 cfs (weekly measurements)

1998 0.110 cfs "

1997 0.033 cfs "

1996 0.015 cfs "

1995 0.015 cfs "

1994 no flow (very low snowpack runoff this year)
1993 0.114 cfs (pond was dewatered to repair a leaking

dewatering line)
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This year’s average flow value is 406% above the historic (1993-2016)
average Tflow value, 0.05 cfs. The timing of when Tflow values are
collected affects these averages. This year, flow was observed March
through July only. Review of this site’s TDS plot indicates a slightly
increasing trend; the peak TDS occurred in March 1998. Baseline data for
this site (WSD8) has been provided in Appendix E1l of the 2010 AHR.

Surface Water Site SW-S2W-SG5 (WSD5).

This site is located on Dry Creek and is the furthest downstream surface
water site for this side of Seneca 11-W. Monitoring at this site began
in March 1983. The TDS plot indicates an increasing trend. The peak TDS

value occurred in October 2012.

Sage Creek

NPDES 015 (NPDES15).

This site is located on the southern Sage Creek tributary in the I11-W
South area. It is now monitored monthly, except when inaccessible by
truck. Pond 015 was completed in late August 1999 and began to discharge

in February 2000. Average flow values for each water year are:

2016 0.113 cfs (monthly measurements)
2015 0.051 cfs (monthly measurements)
2014 0.027 cfs (monthly measurements)
2013 0.040 cfs (monthly measurements)
2012 0.011 cfs (monthly measurements)
2011 0.300 cfs (monthly measurements)
2010 0.069 cfs (monthly measurements)
2009 0.064 cfs (monthly measurements)
2008 0.350 cfs (monthly measurements)
2007 0.044 cfs (weekly measurements)
2006 0.054 cfs "
2005 0.027 cfs "
2004 0.014 cfs "
2003 0.029 cfs "
2002 0.006 cfs "
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2001 0.015 cfs '
2000 0.051 cfs "

This year’s average flow value is 126% above the historic (2000-2016)
average flow value, 0.05 cfs. This year, flows reflected seasonal
variability, with the max discharge occurring in June. The timing of
flow value collection affects these averages. The TDS plot indicates a
decreasing trend, with the peak occurring in February 2000. This pond
receives stormwater only (i.e., no spoils water). Baseline data from
Site WSSC1 has been provided in Appendix E1 of the 2010 AHR.

NPDES 009 (NPDES9).

This site is located on the northern Sage Creek tributary and was
constructed in October 1991. This site first discharged on April 16,
1996. The water year average Tflow values since this pond began to

discharge are:

2016 .008 cfs (monthly measurements)
2015 no flow (monthly measurements)
2014 no flow (monthly measurements)
2013 no flow (monthly measurements)
2012 no flow (monthly measurements)
2011 0.242 cfs (monthly measurements)
2010 no flow (monthly measurements)
2009 0.030 cfs (monthly measurements)
2008 0.138 cfs (monthly measurements)
2007 no flow (monthly measurements)
2006 0.048 cfs (monthly measurements)
2005 no flow (monthly measurements)
2004 no flow (monthly measurements)
2003 no flow (monthly measurements)
2002 no flow (monthly measurements)
2001 no flow (monthly measurements)
2000 no flow (monthly measurements)
1999 0.005 cfs (weekly measurements)
1998 0.165 cfs "

19



1997 0.095 cfs '
1996 0.065 cfs "

This year’s flow was 85% lower than the historic (1996-2016) average
flow value is 0.054 cfs. The timing of flow value are collection affects
these averages. Review of this site’s TDS plot indicates an increasing
trend, with the peak occurring in August 1998. This pond receives
stormwater only (i.e., no spoils water). Baseline data for this site
(WSS3) has been provided in Appendix El of the 2010 AHR.

Surface Water Site SW-S2W-FG4 (WSSF3).

This site iIs situated on Sage Creek downstream of the impacts from the
Seneca I11-W Mine (NPDES 009 and 015). Monitoring of this site commenced
in September 1990. No flow was observed during the October site visit
this year. This site displays an increasing TDS trend, with the peak
value occurring in April 2009. Baseline data for this site has been
provided in Appendix E1 of the 2010 AHR.

Springs.

Spring data may be found after surface water data in Appendix E. Data
provided are a water quality report for the past year, historic flow
hydrographs and a LOWESS plot of TDS. Baseline water quality statistics
for springs downstream of mining (when available) has been provided in
Appendix E1 of the 2010 AHR. Springs with a flow less than 5 gpm (0.011
cfs) are analyzed for field parameters only. In Appendix E, all native
springs have a WSPG prefix (e.g., Spring S-45 = WSPG45) while all spoil
springs have a WSSPG prefix.

Spring S-46 is a developed spring first monitored during the 1979 spring
survey. This spring became part of the required monitoring program in
2000. It is located immediately below the 005 Pond. The TDS plot

indicates an increasing trend with the peak occurring in June 2014.
Spring S-47 was first discovered by SCC personal in 1989 and was

initially monitored in June 1990. It is a developed spring existing

alongside the mine entrance haul road just to the west of the Seneca I1-
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W Meteorological Station. This spring became part of the required
monitoring program in 2000. Its TDS plot indicates an increasing trend

and displayed an abnormally high TDS value this year (3890 mg/l).

Spring S-50 is the discharge of the french drain that collects water
from the W-24 series monitor wells (located below Pond 16A) that failed
in 2003. This water was Ffirst sampled in September 2005. The W-24 wells
were TFinally abandoned in August 2007. The entire area around this
spring was regraded in 2012. Its TDS plot indicates a decreasing trend;

however, the peak value to date occurred this year (6500 mg/l).

Spring S-7 in an alluvial clearwell located adjacent to Hubberson Gulch.
It serves as the non-potable water supply at the Smith ranch. Due to the
taste and possible coliform contamination of the spring, bottled water
is used for drinking. Sampling at this spring was discontinued in 1990,
but was reestablished in 1999 since it is downstream of mining at the
Seneca I1-W South area. Its 71ps plot indicates an increasing trend;

however, the peak value occurred in September 2006.

The hydrology monitoring program at the Seneca I11-W Mine requires a
spoil spring survey every year after the spring snowpack runoff. Spoil
Spring 1 (WSSPG1l, not to be confused with WSPG1l) was discovered in 1998
above the NPDES 005 pond (D pit area). It existed approximately 800 feet
southeast of Well GW-S2w-14W. 1Its TDS plot indicates a recently

decreasing trend, with the peak occurring in June 2011.

Spoil Spring 2 (WSSPG2) was discovered in June 1999. It is located in
the main stream channel above Pond 006 adjacent to the oil well. Its TDS
plot indicates an increasing trend, with the peak occurring this year
(3620 mg/1).

Spoil Spring 3 (WSSPG3) was discovered in September 1999. It is located

immediately to the east of Pond 006. Its TDS plot indicates a slightly

increasing trend, with the peak occurring in July 2011.
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Spoil Spring 4 (WSSPG4) was fFirst sampled in 2003. It contains the
combined discharges of the backfilled A and B pits. It is sampled at the
outlet of the haul road culvert just above Pond 006. Its TDS plot
indicates an increasing trend with the peak occurring this year (4100
mg/l).

Spoil Spring 5 (WSSPG5) was Tfirst sampled in June 2006. It is located
above the large culvert that feeds into Pond 016. Its TDS plot indicates

a decreasing trend, with the peak occurring in May 2007.

Comparison of Surface Water Quality to Water Use Standards.

SCC has compiled a list of surface water standards for agricultural uses
(Table 10). This list is composed of CDPHE surface water agricultural
use standards (CDPHE, Reg.31, November 2009).

Table 11 provides a comparison of this year"s surface water quality,
including springs, to agricultural standards. This Paradox database-
generated table does not include the units of concentration (mg/l or
ug/l) for each parameter. The units used for each parameter are the same
as those listed on the standards table (Table 10) and are the same as
those used in the water quality reports. The frequency column on Table
11 indicates, in this order: uncensored, that is, the number of
exceedances above the Method Detection Limit (MDL) / the number of
exceedances between the MDL and the Practical Quantitation Level (PQL) /
censored, that is, the number of sample values below the MDL but the MDL
was higher than the standard / the total number of samples. Below is a
summary of standards that were exceeded. Given in parenthesis is the
source and use of each standard. Although the CDPHE does not
differentiate between livestock and irrigation uses in their surface
water agricultural standards, they have done so in their similar ground
water agricultural standards (see Table 5). For the sake of discussion,
SCC chooses to use those ground water use standards classifications
(livestock or irrigation) for surface water use evaluation. OFf all the
surface water sites downstream of Seneca I11-W, only Sites WSD5 (Dry
Creek), WSSF3 (Sage Creek), WSH7 (mid-Hubberson Gulch) and WSHF1 (lower
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Hubberson Gulch) have their waters used for irrigation. Following is a

list of standards exceeded this year.

Parameter # of Sites / # of Excursions
Manganese (CDPHE irrigation) 6/6
Selenium 171

This summary indicates that only two of the CDPHE surface water
agricultural use standards were exceeded. The manganese standard was
exceeded at six sites. However, as indicated in the recently revised
CDPHE Regulation 31, the standard of 0.2 mg/l, applies to plants grown
in acidic (<6.0 pH) soils. In alkaline soils, as are found in the Seneca
I11-W region, a more appropriate (EPA) standard would be 10 mg/l. The
maximum manganese value for any surface water site observed this year
was 2.05 mg/l at site NPDES6. Pre-mining manganese values often exceeded
the 0.2 mg/1 standard.

Table 12 shows the CDPHE receiving stream standards for upper Dry Creek
(Yampa Segment 13d) and Table 14 shows the Sage Creek (Yampa Segment
13e). Sage Creek was resegmented by the CDPHE in 2003. Regulation 33 was
further revised in 2005, 2008 and 2015. These standards were based on
the presence of fish in the lower portions of the creeks. However, the
upper portions that Seneca 11-W discharges into have no fish present.
Tables 13 (Yampa Segment 13d) and 15 (Yampa Segment 13e) provide a
comparison of those standards to water quality data collected this year
from NPDES and stream sites 1in those basins. Standards that were

exceeded are:

Parameter # of Sites / # of Excursions
Iron, Total Recoverable (TR) 4/11

Mercury 11711

Nitrite, Nitrogen N 1/1

Selenium 3/3

The aquatic life ammonia standard is dependent on pH and temperature.

The detection limit for ammonia is 0.05 mg/1. All values above detection
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limit are compared to table standards found on this website, page 87:

http://www.epa.gov/waterscience/criteria/ammonia/99update.pdf

No ammonia excursions occurred this year.

Iron excursions were likely the result of high-suspended solids (TSS)
and are generally observed during snowmelt runoff. This strict aquatic
life standard (1.11 mg/l1) was exceeded in over half of the pre-mining

stream samples.

The drinking water standard for mercury is 2 ug/l. The aquatic life
standard for mercury is 0.01 ug/l, which is set to protect the average
human consumer of fish. SCC’s lab uses a method with a detection limit
of 0.2 ug/l. None of the samples collected this year were above the
detection [limit. During the last NPDES permit renewal, the CDPHE
performed a reasonable potential analysis on SCC’s outfalls. It
determined that there was no reasonable potential for SCC’s outfalls to
exceed the mercury limit; therefore, mercury monitoring is no longer

required for SCC’s outfalls.

The nitrite standard (0.05 mg/l1) was exceeded in May at Site WSSPG4 with
a value of 0.10 mg/l. Nitrites are unstable in aerated water (Hem,

1985), and will oxidize to nitrates.

Three sites exhibited the chronic selenium receiving stream standard
this year, 4.6 ug/l (potentially dissolved), with values of 6.2 ug/l,
10.8 ug/1 and 26.8 ug/l. Values were no greater than 2 ug/l for the rest
of the year. The acute receiving stream standard, 18.4 ug/l (potentially
dissolved), was exceeded at WSD5 in April. There were no NPDES Effluent

excursions this year.

NPDES Effluent Criteria (Permit No. C0-0000221).

No excursions of NPDES limits occurred this year.
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Surface Water Summary.

Flow values from 005, 015, and 016 were above average this year. The
flow values for 006, 009 and 017 were below average. TDS values at all
NPDES Ponds (except 016 and 015) are increasing. TDS values at
downstream surface water Sites WSH7, WSHF1, WSD5 and WSSF3 are
increasing. All Spoil Springs, with the exception of Spoil Spring 1 and
5 are displaying increasing TDS trends. The TDS trend is stable at
upstream site WSH9. NPDES discharges are normally suitable for livestock
and irrigation, but sometimes exceed water quality standards for aquatic
life.

In the Probable Hydrological Consequences (PHC, Tab 17, Table 17-42b)
section of the Seneca I1-W Mine PAP, predictions were made as to the
expected TDS increases to be observed at various surface water sites.
The following table outlines these predictions along with this year’s

observed average values (irrigation season, June-September).

Site Predicted TDS values (mg/1) This year’s average TDS (mg/l)
WSHF1 2527 2067
WSD5 2451 1987
WSSF3 676 839*

* indicates value above prediction

Only one site, WSSF3 on Sage Creek, exceeded PHC predictions, and that
was by only 163 mg/1l.
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Figure 3: Map showing monitoring well locations at Seneca
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TABLE 2
Total Precipitation in Inches 1981-2016 Water Years

Seneca II1-W Mine, Routt County, Colorado

Feb Mar Apr May Jun Jul Aug Sept Total

Jan

Nov Dec

Oct

18.43
19.77
21.25
17.58
12.80
25.79
15.10
15.19
15.97
14.28

1.02
0.90
0.87
2.76
1.56
1.14
0.62
0.48
0.91
2.72
2.75
1.30
2.76
1.83
1.94
1.66
2.00
0.78
1.50
5.48
1.37
2.69
0.72
1.39
0.98
1.32
1.22
1.52
2.31
0.46
2.12
1.17
1.31
0.79
2.64
1.33
1.62

.19
1.53
3.77
1.48
0.55
0.65
1.56
1.04
0.75
1.12
2.71
1.57
1.44
0.62
1.26
2.06
2.38
1.85
0.48
3.57
0.35
0.73
0.98
1.37
0.95
2.00
0.51
1.33
1.03
1.35
1.96
0.64
2.61
1.08
1.19
1.12
1.38

.81
2.36
1.50
0.46
2.43
1.82
1.19
0.51
0.57
0.52
1.48
0.57
1.00
0.47
0.78
1.11
0.75
2.10
1.50
1.05
1.33
1.23
0.24
0.65
4.38
1.59
1.14
1.82
0.60
1.78
1.65
1.28
1.84
1.88
1.60
2.24
1.34

.40
0.61
0.72
0.06
0.15
0.85
1.34
2.08
0.37
0.33
0.24
3.36
0.86
1.33
0.37
0.85
0.54
1.39
2.51
1.60
1.00
1.54
0.43
1.29
1.15
1.74
1.38
0.53
1.93
0.64
1.00
0.68
2.36
2.76
0.46
1.65
1.13

1.94
4_36

3.02
1.60
1.19
3.58
1.13
4.50
1.98
1.40
0.94
0.62
0.95
1.97
1.57
2.57
1.39
1.28
1.84
3.21
1.77
3.19
1.34
3.36
1.85
2.55
1.66
1.09
1.36
0.45
0.83
1.60
2.70
3.77
2.68
2.28
1.92
0.69
1.94

1.40
1.30
1.96
1.29
0.50
2.52
0.73
1.32
1.64
1.46
1.06
0.99
0.40
0.99
1.06
1.07
1.46
0.57
1.77
0.48
0.99
0.82
0.56
1.53
1.20
2.42
1.54
1.38
1.31
1.50
1.59
2.40
2.31
2.17
2.64
2.50
1.41

1.16
1.02
0.78
0.73
1.97
2.09
0.90
0.60
1.70
1.34
0.58
0.84
1.64
1.95
0.92
1.41
1.68
0.99
1.93
0.97
2.19
0.97
1.13
1.66
1.16
0.86
1.64
2.50
0.70
1.35
3.01
1.01
0.43
1.66
0.62
0.45
1.29

2.65
0.55
2.02
1.02
0.87
1.59
0.75
2.80
2.51
1.04
1.78
1.49
0.74
0.74
0.88
0.96
1.66
2.13
1.34
2.88
3.60
1.47
0.69
2.28
0.88
1.75
0.65
1.02
2.80
1.28
0.79
2.40
0.59
1.10
1.71
0.53

2.55
1.84
1.42
3.21
0.36
2.98

1

1.9
2.10
1.75
0.46
1.65
1.91
0.77
1.16
0.13
0.76
2.04
1.68
2.90
1.09
1.17
1.60
0.61
0.81
1.08
2.39
2.20
2.09
1.61
1.48
2.79
1.71
1.38
2.79
1.22
1.00
4.19
1.68
2.82
1.52
0.78
0.33

1.39
1

2016

.60

2015

2.58
1.67
0.22
3.56
2.80
1.89
1.68
0.87
0.93
1.41
1.26
1.15
0.40
1.15
1.94
2.00
0.62
2.75
2.10
4.48

2.69
0.86
1.41
2.

1

2014

2013

2012

18
.22

2011

.24

2010

1.38
3.36
0.86
2.01
0.50
1.58
1.28
0.54

0.53
1.41
2
2

2009
2008
2007

.64
.27

18.80
17.02
16.59
15.90
11.86
14.98
16.95
18.81
17.82
27.84
19.05
21.01

2006
2005
2004
2003
2002
2001

1.34
0.44
1.88

1.

14

16
1.66

0.67
0.43
1.85
2.37

1

2000
1999
1998
1997
1996
1995
1994
1993
1992
1991

13
0.95

1
1

.69
.26

.79

1.32
0.95
3.02
1.46

0.68

13.46
18.13
20.26

1.07
1.14
3.08
0.96
1.12
1.39
1.85
1.92
0.99
1.40
1.33
1.57
0.97
3.97
1.79

16
1.33
0.85

1.18
3.20
0.77
0.

19.82
14.79

18
2.08

1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
Average

15.99
18.17

13
2.32
0.56
1.34
1.80
5.03
1.03
2.51
0.43
1.57

13

1.27
2

16.09
24.85

.65

3.51
2

20.84
25.47

.61

16

2.

19.48
20.80

1.64
3.76
1.09

1

16.33
18.26

1.5

1.6

.69

All other

from U.S. Department of Commerce - NOAA - Hayden Station.
data from Seneca 11 Mine Meteorological Station with Belfort Weighing Bucket Rain Gage. Site relocated to USGS site on 8/31/91.

Data October 80 to February 82, and 2011 Water Year and later,



Ground Water Moniterimg Site Summary

TARLE 3

Seneca XI-W Mine

Coordinates
Pormation Well Casing Surface Ground
South West Completed In Depth Diameter Elevation Remarks Water
Well No. (££) {im) {ft) Quality Sample
(Computer ID)
CW=-82W-1W 27404.38 23603.40 Wadge Coal 408.1 5 T246.62 Annular seal failed, Yen
{WWL} Well abandoned 3/54
CW-S2W-10V 27404.38 23603.40 Lennox Overburden 183.0 1 7246.62 Annular seal failed, No
(WOVL) well abandoned 9/54
CW-S2W-2WC 42794.55 25920.93 Wolf Creek Coal 792.0 2 7105.70 Annular seal failed, No
{WWC2) Well abandoned 9/54
CGHW-82W-2%W 42794 .55 25920.83 Wadge Coal 534.5 2 7105.44 Aannular geal failed, Yes
{wWwW2} Well abandoned 9/94
GW-S2W-20V 42794 .55 25920.83 Inemunox Cverburden 321.0 1 71.05.44 Annular seal failed, Yes
{Wovz) Well abandcned 9/34
CW-S2W-3EW 35183.35 22467 .27 Wadge Coal 246.2 2 7780.00 hmnular seal failed, No
(WW3E} Wall abandoned 9/94
GW-SZW-3EI 33183.35 224867.27 wadge-Wolf Creek 332.0 0.75 7780.00 Annular seal failed, No
(WWU2E} Interbuzrden Well abandoned 9/94
CH-52W-3EWC 35183.35 22487.27 Wolf Creek Coal 450.3 2 7780.00 Annular seal failed, No
(WWCIE) Well abandoned 5/94
GW~-82W-3WC 35204.65 22519.€8 Wolf Cresk Coal A5B.6 5 7775.22 Yes
{WWC3)
GW-S2W-3W 35184.00 22523 .32 Wadge Coal a57.0 4 77785.17 Yes
{(WwW3)
CW~82W~30V A5164.00 22523 .32 Wadge Overhburdsn 124.0 0.7% 7779.17 Dry wall, No
{(WOV3) Monitoring stopped 10/88
BW=-S2W-4W 49034.05 20175.61 Wadge Coal 132.6 4 8105.77 Monitoring stopped 10/86, Yes
(WW4) resumed 1997 .abandoned 8/03
GW-32W-40V1 45034 .05 20175.61 Wadge COverburden 117.7 0.75 B105.77 Monitoring stopped 10/86, Yes
(Wov4-1) regumed 1997 .Abandoned 8/03
GH-S2W-4WC 480587.77 2014%.75 Wolf Creek Ceoal 306.9 5 8108.28 Menitoring stepped 10/86, Yes
(WwWe4?} and Wadge-Wolf resumed 1997.3bandoned 8/03
Creek Intexburden
CH=-82W-40V2 48057.77 20145%.75 Wadge Overburden 75.0 0.75 8108.28 Monitoring stopped 10/86, No

(wovd-2)

resuwmed 1557.Abandoned B/03




TABLE 3

{Continued)
Coordinates
Formation Well Casing Surface Ground
South West Completed In Depth Diameter Elevation Remarks Water
Well No. (£t) {in} {£k) Cuality Sample
{Computer ID}
GW=-82W-3W A8616.37 26400.64 wadge Coal 3sl.0 3 7242.48 Annular seal failed, No
{WW5} Well abandoned $/94
GW-S2W-50V 38616.37 26400.64 Wadge Overburden 328.9 1 7242 .48 Annnlar seal failed, Yes
{WOV5} Well abandoned 5/94
CW-S2W~ &A1 37636.86 289665.90 Hubberaon Gulch 28.1 2 EB51.31 No
{WHAL6E-1) Alluvium
GW-S2W-6A2 375596.31 2D540.45 Hubberson Gulch 29.8 4 6B52.26 Yem
(WHALE6-2) Alluvium
CW-S2W-6A3 37547 .44 29354.59 Hubberson &ulch 29.7 2 EE53.96 No
{WHALG -3} Alluvium
GH-S2W-624 37517.85 29231.09 Hubberaon Gulch 12.5 2 5B53.43 No
{WHALG ~4) AlLwvium
GW-S2W-7al 33736.13 30640.15 Hubberaon Gulch 5.0 2 §795.23 Well failed 2/95 Yes
{WEALT7 -1) Alluvium Abandoned 10/96
GW-S2W-7a2 33774.25 30575.40 Hubkberson Gulech 62.0 4 B795.61 Yes
{WHALT -2} Alluvium
GW-S2W-8al 39776.29 32652.17 Watering Trough 45.0 4 6961.43 Well upstream of mining, Ye=
{WWTALS) Guleh Alluvium Monitoring stepped 11/93
GW-S2W-SAL 38052.15 33001.66 Watering Trough 42.0 4 £932.91 wWall upstream of mimineg, Yes
{WWTALS) ¢ulch Alluvium Monitoring stopped 11/33
GW-52W-10W 316559.19 23411.43 Wadge Coal 37.3 1 7300.88 Well plugged w/ mineral No
{wWwla) deporits, discontinued 5/86
GW-52W-110V 33013.57 22788.33 wadge Cverburden 67.8 1 7486.34 Removad by mining 12/92 No
{wovlil)
GW-52W-120V 36664.31 23022.64 Wadge Overburden J10.0 b 7564 .38 Removed by mining 12/31 No
{(Wovi2)
GW-52W-13W 37523.45 21222.29 Wadge Coal 57.7 1 7629_8B6 Removed by mining 10/91 No
(WW13)
Tample Well 3798586.11 25877.80 Wadge Coal and 120.0 3 7085.53 Abandoned 6/B3 Yes
(woviol) Overburden
CW~-S2W-140V 31444.34 23525 .44 Wadge Overburden 89.0 2 7258.39¢ Yes

(WOtr1d)




TABLE 3

(Continued)
Coordinates
Pormation Well Casing Surface Ground
South West Completed In Depth Diameter Elevation Remarke Water
Well No. {ft) (in) (ft) Quality Sample
(Computer ID}
GW-S2W-14W 31508.60 23655.10 Wadge Ceoal I116.6 2 7261.60 2=
(WW14)
GW-S2W-150V 33115.87 24288.65 Wadge Overburden 341.2 2 7514 .64 Weall failed 5/5% Yes
{WW15} Monitoring stopped 10/95
GW-82W-15W 33124.60 24227 .26 Wadge Coal 347.0 2 7514 .42 Well fz=iled 5/535 Yes
[{WW15) Monitoring stopped 10/93
GW-S2W=-160V 36338.24 24363.12 Wadge COverburden 318.2 2 7541.85 WQ monitoring stopped 5/08 Yes
(WOV1E)
GW-S2W~16W 36283.08 24624.89 Wadge Ceoal 340.8 2 7543.38 WP meonitoring etopped 5/06 Yesa
(WWlE)
GW-52W~170V 37536.1% 2624].54 Wadge Cwverbmrden 1s85.0 2 T132.34 Yes
(WH1.7)
CW-~S2W~17TW 37565.53 26201.80 Wadge Coal 208.4 2 7131.66 Yes
{wwil7)
CW-S2W-17WC 37585.33 26161.58 Wolf Creek Coal 415.5 2 7133.65 Yes
{WWCL7)
GW-S2ZW-180V 35785.95 24325.16 Wadge Dwerburden 35z2.0 z 7463.33 Wi monitoring stopped 10/95 Yes
(wovig)
CW-82W~-18W 39825.5%46 24355.80 Wadge Coal £02.5 2 74632 .80 WO monitoring stoppad 10/95 Yes
(WW18)
GW-S2W-193 36058.35 28429.34 Bubberson Gulch 30.0 4 £501.31 Yes
{WHALLG) 006 Tributary Alluwium
GW-82W-200TC 38623.23 25802.4% Trout Craeek 757.5 1.5 7196.73 Chpervation Well for Ko
{WTC200) Sandstone Shep Well {(2017TC)
GW~82W-201TC 3B597.47 25836.17 Trout Creek 760.0 5 7196.67 Shop Well Yer
{(WIC20L) Sandatone
GW-82W-20Aa 25437 .47 28762.75 Pry Creek 1z2.5 4 §908.35 Yes
{WDAR.11} 005 Tributery Alluvium
GW-S2W~21A 28858.93 18280.44 Lower Sage Creek 21.0 4 §859.14 Yen
(WSAL12) Alluvwium
GW-S2W-223 30620.66 18665.29 Sage Creek 30.0 4 7000.16 Yes

{WSAT.13) 09 Tributary Alluvium




TAELE 3

(Continued)
Coordinates
Pormatien Well Casing Surface Ground
South West Completed In Depth Diameter Elevation Remarkg Water
Well No. (££) (in) (£t) Quality Sample
{Camputer ID)
GW-S2W-23R 35178.72 15549.72 Sage Cresk 23.5 4 FUS7T.57 Monitoring stopped 10/55, Yes
{WSAL14)} 015 Tributary Alluvium resumed 1958
USES Al 3%180.50 9544 .48 Bage Cresk 35.1 4 7174.83 Yoast Mine monitoring well Yes
{¥SALl) Allwvium
USGS A3 36%67.39 85B5.35 Sage Cregk 44.0 2 7223 .83 Yoast Mine monitoring well Teg
(¥BATL3) Alluvium
USGS A8 35707.34 8840.15 Sage Creek 206.0 4 7324.76 Yoagt Mine monitoring well Yes
(¥SAL8) Alluvium
Uses al2 41972 .54 s052.38 Sage Creek 40.0 4 7381.13 Yoast Mine monitozring well Yes
{¥3arni2) Alluvium
WsOv24 45686 .39 21523.05 Sage Cxeek Coal 238.4 3 7506.58 Drilled 2001. Pailed 5/03 Yes
Overburden Abandonad B8/07
WEC24 45687 .28 21832.77 Sage Creek Coal 252.9 3 7506.50 - - Yas
WWCoV24 45687.64 21541.83 Wolf Creelk Coal 347.2 3 7506.56 » n Yes
Overburden
WWo24 45638.77 21551.89 Wolf Creel Coal 383.0 3 7506.38 - hd Yas
WWCT24 4568%.23 21582.00 Welf Creek Coal 418.5 3 7506.16 n - Yes
Onderburden
wWovas 45176.13 21131.20 wWadge Coal 12%.3 3 7583.78 Drilled in 2004. Yes
overburden
WW25 46169.50 21121.80 Wadge Ceoal 144.9 3 7584.06 ODrilled in 2004. Yes
WSOV25 46162.9% 21111.80 Sage Creek Coal 155.4 3 7584 .26 Drilled in 2004. Yes
Ovarburden
wsozs 46157.10 21102.040 Sage Creek Coal 206.4 3 75B4.38 Drilled in 2004. Yer
WWCOV25E 46151.60 21052.60 Walf Creek Ceal 280.1% 3 7585.29 Drilled im 2004. Yeas
Overburden
WWC25 46146.50 21084.320Q Wolf Creek Ccal 321.2 3 7585 .49 Drilled in 2004. Tes
WWCO25 45141.50 21076.30 Walf Creek Coal 386.8 3 7585.68 Drilled in 2004. Yes
Underburden
DCAL-02 {TSN,RBBW, 4AD) Dry Creek Alluvium 50 2 5614.80 Drilled in 15898. Yes

Point of Compliance Well




Table 4a

Ground Watern Parameter New Long List

Seneca Coal Company
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Table 4a (cont.}
Ground Water Parameter New Long List

Seneca Coal Company

Paramnetern Analysis Technigue Units
Meroury Diggolved g/t
Mickel Digssolvad ug/l
Witrogen, Nitrate Dissolved mg/ L
Nitrogen, Nitrite Dissclved e/ L

pH
Potassivm Disselved ma L L
Selenium Digsolved ug/ L
Sodium Bigsasolwed mg/l

Sulfate

Dy £ 5
=3 ae

Lr T P asgoiirad merd T
bissolved ng/ L
Oatdion/iAnion Balaneae =1 =] adnd nercant
Cation/Anion ted percent
Total Disselved Solids at 180°C Dissolved mg/ 1

Potal bisselved Solids Caleunlated— — Calewlated e ag /1

Parameters crossed out were suspended in 2010 TR 69.

again one year prier to final bond release.

These parameters will be analyzed




Takle 4b
Ground Water Short Parameter List

Seneca Coal Company

Parameter Analysis Technique Units
Field

Conductivity Direct Measurement umhos/om
pH Direct Measurement units
Temperature Direct Measurement °c
Laboratory

Iron Dissclved g/ 1
Manganese Dissclved mg/L

Total Dissolved Solids at 180°C Dissolved mg/ L




TABLE 5

CDOH 2008 Ground Water Agricultural Use Standards

Aluminum, mg/l * 5.0
Arsenic, ug/l 100.0
Boron, ug/l ® 750.0
Cadmium, ug/l 10.0
Chromium, ug/l 100.0
Copper, ug/1 200.0
Fluoride, mg/l : 2.0
Iron, mg/l 5.0
Lead, ug/1 ? 100.0
Manganese, mg/l © 0.2
Mercury, ug/l ? 10.0
Nickel, ug/l 200.0
Nitrate/Nitrite as N, mng/l1 ® 100.0
Nitrite as N, mg/l 2 10.0
pH (S.U.} 6.5-8.5
Selenium, ug/l 20.0
Zine, mg/1 2.0

A : CDOH livestock standard, without this footnote indicates a CDOH

irrigation standard. Irrigation standard for lead is 5000 ug/1.

B : CDOH standard is set to protect plant sensitive species. Standard

for most species found in Routt County is 5000 ug/l.

C : This standard in only appropriate where irrigation water is applied

to soils with pH values lower than 6.0.




Table 6
Comparison of Ground Water Quality to Agricultural Use Standards

No. Exceedence Exceedence Exceedence
Analyte Standard Sites Sites Frequency Date Range Value Range Median

CDOH (5/08) AGRICULTURAL GROUNDWATER STANDARDS ONLY - AHRGW.STD

Aluminum, Dissolved 0.0000 - 5.0000 0 none
Arsenic, Dissolved 0.0000 - 100.0000 0 none
Boron, Dissolved 0.0000 - 750.0000 0 none
Boron, Dissolved 0.0000 - 5000.0000 0 none
Cadmium, Dissolved 0.0000 - 10.0000 0 none
Chromium, Dissolved 0.0000 - 100.0000 0 none
Copper, Dissolved 0.0000 - 200.0000 0 none
Field Ph 6.5000 - 8.5000 1 WWCU25 1/0/0/1 05/12/16-05/12/16 8.5900 - 8.5900 8.5900
Fluoride 0.0000 - 2.0000 0 none
Iron, Dissolved 0.0000 - 5.0000 2 DCAL-02 1/0/0/1 05/11/16-05/11/16 10.1000 - 10.1000 10.1000
wwi4 1/0/0/1 05/11/16-05/11/16 19.1000 - 19.1000 19.1000
Lead, Dissolved 0.0000 - 100.0000 0 none
Manganese, Dissolved 0.0000 - 0.2000 4 DCAL-02 1/0/0/1 05/11/16-05/11/16 1.4800 - 1.4800 1.4800
WHAL7-2 1/0/0/1 05/11/16-05/11/16 0.2700 - 0.2700 0.2700
wovi4 1/0/0/1 05/11/16-05/11/16 1.1300 - 1.1300 1.1300
wwi4 1/0/0/1 05/11/16-05/11/16 1.2200 - 1.2200 1.2200
Mercury, Dissolved 0.0000 - 10.0000 0 none
Nickel, Dissolved 0.0000 - 200.0000 0 none
Nitrate/Nitrite Nitrogen_N 0.0000 - 100.0000 (0] none
Nitrite Nitrogen_N 0.0000 - 10.0000 0 none
Selenium, Dissolved 0.0000 - 20.0000 0 none
Zinc, Dissolved 0.0000 - 2.0000 0 none

Frequency = uncensored/between MDL&PQL/censored/no. samples, (B) = Between MDL&PQL range, (<) = Censored range



---- Water Use Summary Report ----

Site

DCAL-02

WHAL7-2
wovi4

wov1i7
wov25
WSC25
WSov25
wwi4

Ww17
Ww25
wwC25
WWCov25
WWCU25

Iron,
Manganese,

Manganese,

Manganese,

Iron,
Manganese,

CDOH

Dissolved(1/1)
Dissolved(1/1)

Dissolved(1/1)

Dissolved(1/1)

Dissolved(1/1)
Dissolved(1/1)

Field Ph(1/1)

Table 6
Comparison of Ground Water Quality to Agricultural Use Standards



TABLE 7

Ground Water Point of Compliance Standards
Dry Creek Alluvial Well DCAL-02
As Provided in Permit Appendix 15-3B, Table 1

Aluminum, mg/l 5.0
Arsenic, ug/l 50.0
Boron, ug/l 750.0
Cadmium, ug/1 8.0
Chleride, mg/l 250.0
Chromium, ug/l 100.0
Copper, ug/l 200.0
Fluoride, mg/l 2.0
Iron, mg/l B8.06
Lead, ug/l 70.0
Manganese, mg/1 2,55
Mercury, ug/l 2.0
Nickel, ug/1 100.0
Nitrate as N, mg/1l 10.0
Mitrite as N, mg/l 1.0
Nitrate/Nitrite as N, mg/l 10.0
Selenium, ug/l 20.0
Sulfate, mg/l 1511.0
Zinc, mg/l 2.0
pH (S.U.) 6.5-8.5
TDS, mg/l (from Table 3) 3195.0




Site Number
(Computer ID)

Location

TABRLE B

Historical and Descriptive Summary of

Burface Water Monitoring Sites, Seneca IT-W Mine

Date Established/
Instrumentation

Periods of Operation

Comments, Etc.

SW-S2W-8G1
(¥ssi)

SW~S2W~-SG2
(WSWYT2)

SW-82W~8G3
(WSS3)

SW-S2W-564
(WS84)

SW-S2W-SG65
{WSD5)

SW-S2W~SG6
(WSHE)

SW-82W-567

(WSHT)

SW-S2W-SG8
(WSD8)

SW-S2W-8G9
(WSHO)

SW-S2W-8G16
(WSHL6)

SW-S2W-SG17
(WSH17)

Upper Sage Creek at
7,620 £t. elevation
{SNBBW25CDR)

Upper Watering Trough
Gulch at 7,260 ft.
elevation (SNBB8W2BCAD)

North (009} tributary of
Sage Creek at 6,900 ft
elevation (SNE8811DBA)

Lower Sage Creek at
6,820 £t. elevation
{SN8BW11EARB)

Dzy Creek at 6,570 ft.
elevation (6NSBW3I4LCCC)

Lower (006} tributary
to Hubberson Gulch at
7,070 £ft. elevation
(BEN8BW22ERC)

Middle Hubberson Gulch
at 6,825 ft. elevation
({BN8BW1ECDA)

005 Tributary to Dry Creek
at 7,170 ft. elevation
{ENEBEBW10CDC)

Upper Hubberson Gulch
at 7,440 £t. elevation
{SNBBW34DBA)

Upper (016} tributary of
Hubberson Gulch =t

7,430 £t. elevation
(BNBEBW27DAD)

Hubberson Sulch at Pond
017 at 7,390 £t. elev.
(BNEBW34RCC)

1979; none associated

1975; none associated

1979; none associated
(high QO=VA; low Q=
B&S)

1979; none associated

(Q=VA)

1983; none associated
{C=VA)

1986; none associated
{Q=VA)

1987; none associated
(high Q=VA; low Q=
B&S)

1980; none assocciated
(high Q=VA; low
Q=B%S)

1987; none associated

1997; none associated

1987; none associated

08/80-09/82

None

07/79-11/83
05-11/84;03-11/85
03-05/86
11/79-12/85
03/05/86

03/83-12/85
03-11/86;03-12/87
03-12/88; 03~12/8%

03/90-present

06-11/86;02~12/87
03-12/88;03-~09/89

03-11/87;03-11/88

03~-11/8%;03/90~present

04/80-07/52

8/87-present

8/97-9/2000

8/97-9/2002

No flow measurements made due to beaver
dam obstructions in stream channel.

Digscontinued in 1882.

No data cecllected. Discontinued in 1982

due to change in mine plan.

Access problems in 1984 forced relocation 1/2
mile downstream. Discontinued in 1886.

Raseline site for NPDES (009,

Discontinued in 1886,

Timited winter monitoring data.

Monthly discharge data.

Site provided baseline data for cengtruction

and operation of Pond 006.

biscontinued in

1989 due to construction of Pond 006.

Replaced by NPDES 006.

Limited winter monitoring data.

Monthiy/triannual discharge data.

Site toc provide data at proposed 005
Pond. Discontinued 07/92 upon construction
of Pond 005. Replaced by NPDES 005.

Upstream of Ponds 016 and 017
Monitored June and September

Baseline site for Pond 018

Baseline site for Pond 017




Site Number
{(Computer ID)

Location

TABLE 8
Historical and Descriptive Summary of
Surface Water Momitoxring Sites, Seneca II-W Mine

Date BEstablished/
Instrumentation

RPericds of Operation

Comments, Etq.

SW-S2W-CGl
(WE8C1)

SW-82W-CG2

(WSWECZ2)

SW-S2W-FG1L

(WSEF1)

SW-S2W-FG2
(WSWTF2)

SW-S2W-FGE3
(¥SSF1)

SW-S2W-FG4
(WSSE'3)

SW—S2W-FGS
(YSSF3)

5-1
(WSPGL)

5-5
{WSPG5)

South (015) tributary of
Sage Creek at 7,160 ft.
elevation {5NE8W14DDC)

Mid-Watering Trough
Gulch at 6,980 ft.,
elevaticn (5N8BW20DAD)

Mouth of Hubberson Gulch
at 6,795 ft. elevation
(SN88WLSBCD)

Lower Watering Trough
Gulch at €,920 ft.
elevation (ENBSBW20ACD)

Middle of reach on Sage
Creek at 7,220 £t.
elgvation (SNB7W1L8CDD)

Lower Sage Creek at
6,860 £t. elevation
{EN87W1lacc)

Upper Sage Creek at
7,385 £t elevation
(SNE87TW30BR)

Tributery to
Sage Creek
(SN88WL4CBRE)
7,425 ft.

Tributary tc Hubberson
Creek (ENBSWZ2ACR)

197%; crest stage gage
(Q=va)

197%; crest stage gage
(O=B&S)

1875; flume gage,
2.5-Ft throat width
Parshall flume w/
continuous level
regorder, (Q=Va)

1979; flume gage,
0.75~ft threat width
Parshall £lume w/
continuous level
recorder. {Q=VA)

1981; flume gage
2.5~ft throat width in
Parshall flume with
continuous recorder
(Q=VA)

1980; flume gage
3.0~£% throat width
Parshall flume w/
continuous recorder
(Q=VA)

1990; flume gage 2.5-ft
throat width Parshall
flume with continuous
recorder (QwVA)

~/none associated
C=BsS

-/none associated
Q=888
7,225 ft.

06/79-11/83

05-11/84;03~11/85
03-05/86;07/97-10/98

08/80-11/82

07/79-present

08/80-11/85
04/87-10/93

04/81-09/83

09/90-present

09/80-present

1979, 1983
1¢86~2004

1979, 1983
1986-2003

Discontinued in 1986. Resuned monitoring

in 1897. Relocated appx. 500 £t. sbove

old site dus to access problem. Discontinued
in 1998 upen construction of Pond 015

Data limited. Discontinued in 1982 due to
change in mine plan.

Continucus discharge data (except in winter)

Site is upstream of mining,
Monitoring discontinued 10/93

U.S8. Geolegical Survey discontimued monitoring
at site in 1983,

New site installed late summer 1990
Continuous discharge data (except in winter) .

New site installed late summer 1580
Continucus discharge data (except in winter).
Yoast Mine site

Flow and water gquality of spring fed creek are
monitored immediately upstream of unregistered
stock pond. Discontinued 2005.

Flow sampled immediately upstream from where
road ¢rosses creek. Discontinued 2004.




Site Number

TABLYE 8

Ristorical and Descriptive Summany of
Surface Water Monitoring Sites, Seneca IT-W Mine

Date Established/

(Computer ID} Location Instrumentation Pericds of Cperation Comments, BEteo.
S-7 Hubberson Gulch -/ncne associated 1979, 1983, 1987, Two springs exist in this area and both have
(WSPG7) {SNB88W21BDA) 6,865 ft, Q=B&S 1989, 1980, 19%2-present been referred to as $~7. Data from 1983 is
from the "Peter Spring” which has a wvery low
flow (max. observed = 0.04 gpm) and is currently
not in use. It is located approx. 250 £t. WSW
of the homestead and issues from an iron pipe
from the side of the hill. Data beginning in
1987 (& also possibly the origimal 1979 spring
survey) is from an infiltration gallery placed
in the alluvium and discharging into a clear
well. Tt is referred to zas the "Joshua Spring”
and has a maximm cbserved flow of 13 gpm. It
is located approx. 30 ft. WSW ¢f the homestead.
5-23 Tributary to Eubberson -/nene assoaizted 1879, 1883 Flow of spring fed creek sampled 100 vards
(WSPGE23) Gulch (S5N88W22DAD) Q=B&S 1986-present upstream of stock pond.
7,470 £t.
s-41 Tributary to Hubberson ~/none associated 1879, 15883 Composite of several seeps are monitored in
(WSPG41) Gulch (SNEBEBW22ADC) O=B&8 1986-19988 spring fed stream channel. Buried in speoils in
7,315 £t. 1988,
5-48 Dry Cresk (SN8BWOCDC) -/none associated 1979, 1983 Flow never cbserved; sampled from alluvial
(WSPG4S5) 6,740 £t. 1985-2004 clear well; site also known as Olson Spring.
Discontinued 2005.
§-46 005 Bulch -/none associated 1979, 1933 Developed spring below 005 Pond dam
(WSPG46) 6,844 Ft. (BNEBSWLOCBR) O=B&S 1592-present
8-47 006 Gulch ~/none associated 1890, Developed spring west of weather station,
(Wske47) 6,850 £t (BNBEW16CDRL) GmBES 1992 ~present not part of 1979 survey
5-48 008 Gulch ~-/none associated 1994-present Developed spring approx. 500 ft. upstream of
(WSPGE48) 7,100 ft. O=BES 009 dam, not part of 1979 survey
(5N88WL14BAR)
5-48% Tributary to Hubberson -/none associated 1997-2001 Develeoped spring flowing out of 4 inch BPVC pipe
(WSPGE4S) Gulch abowve Pond Q16 O=B&S Abandoned 8/2001, mined out later.
7,580 £t.
(ENS8BW26CEC)
5-50 Abcove Pond 016 Q=RgS 2005-present Menitor discharnge from french drain at
(WSPGEQ) 7,500 f£t. abandoned Wells W-24 site
(EN88W27DaD)
Spoil Spring 1 005 Gulch Q=B&S 1998-present Bottom of reclaimed "D’ Pit
(WSSPGE1) (ENEBWLEARBE)
Speil Spring 2 006 Gulch Q=R&S 1899-present Adjacent to Spring 5-5

(WSSPG2)

(EN88W22EBDA)




TARLE 8
Historical and Descriptive Summary of

Surface Water Monitoring Sites, Seneca II-W Mine

Site Numbexr Date Established/

(Computer ID) Location Instrumentation Peariods of Operaticn Comments, Etc.

Spoil Spring 3 006 Pondé QwBES 1595~present Imnediately above Pond 006 (in cattails)

(WSSEG3) (EN88W22BCB)

Speil Spring 4 005 Pond QCmB&S 2003-present Immedizately sbove Pond 006 (haul road culvert)

(WSSEG4) (EN88W22BCA)

Spoil Spring & 016 Pond Q=B&S 2006~present Immediately above Pond 016 (haul road culvert)

{WSSPGE4) {ENB8W27DAD)

NEDES 005 Unnanmed tributary to Dry 1892; 1.5-£t H-flume 07/82-present Constxucted 07/9%2. Flow is continuously

{NFDES5) Creek at 6,842 ft. {high Qg=vA, low Q-BEE&S) monitored except during winter (November -
aelevation (ENSS8WLOCBA) February) .

NEDES 006 Fributary tec Hubberscn 1889; £lume gage, 1.5-ft 10/89-present Pond 006 comstructed 10/89. Flow is
{NPDESE) Gulch (ENBIW22BBC) threoat width Parshall continuously monitored except during winter
7,056 £t. flume w/continuous recorder (November - February) .

(high @=Vi; low Q=B&S)
NELES 009 North tributary of Sage 19%1; 1.5-f1t throat width 10/91-present Constructed 10/91. ¥Flow is continucusly
(NEFDESR) Creek, 7,071 ft., elev. Parshall flume w/continuous monitored except during winter (November -
(BNEBWLLCD) recorder (high Q=Va, low Q=B&S) February) .
NPDES 015 South tributary of Sage 1-ft. H-flume w/ 19%99-present Constructed 8/99
{NPDES15) Creek, 7,370 f£t. elev. centinucus recorder
(BNBBW23ADE)
NEDES 016 Uppexr tzibutary of Hub- 3-ft. H-flume w/ 2000~present Congtructed 5/00
(NPDES1E6) berson Gulch, 7,463 ft. continuous recorder
elevation {SNB88W27DaD)
NPFDES 017 Hubberson Gulch at 3-£ft. H~flume w/ 2002-present Constructed 12/02
(NPDESLT) 7,375 £ft. elevation continucus recorder

(5NS8W34ACC)

1Q=VA nmeans that flow (Q) is calculated by multiplying meastired strean velocity (V) times cross sectional area (3); Q=B&S means that Q is deterxmined

by use of a bucket (B) and stopwatch (S).

2Up to the end of 1983, stream velocities were measured using surface floats without a velocity coxrection factor. Beginning in 1984, surface float
velocities were taken times 0.8 per Brakensiek and others (1978) "Field Manual for Research in Agricultural Bydrology” and Buchanan and Sumers'

1968) "Discharge Measurements at Gaging StationsT.

Location Key :

First Number = Township, Second Number = Range, Third Number = Section

A = Northeast guarter, B = Northwest, C = Southwest, D = Socutheast

Since August of 1986, velocities are measured with an electronic flow meter.
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Surface Water Parameter New Long List

Seneca Coal Company

Analysis Technique

Parameter

Field

umhos/en

Direct Measurement

Conductivity

units

birect Measurement

PH

°C

Direct Measurement

Temparature

Laborator

fepf

Di-aaolrad
HESGOETen

(=3 Far s

el ]

L -]
Hhecever

Mg =
et

:‘?\mnni o~

e/ 1
$i:%2 P

b TP TN ]
BHESS0lTec

B
=2

(=5% Fau

werd 1

Biagolsn
B2EEE Ve

n
SOEOLT

aertl

Bgy=s

Jarael
DIgseivea

Diga

3] Ty
X

Patont
HOTen

33380

Cad
1=

Tertl
iils P

R BT |
HISSoved

Fa P ¥ WPOT-FETN
Caioium

et
MmegLE

orsrt xre
SESSeEved

n

Oa rmlhanat
CarbDonas

nerd 1
gk

=

TS

SESEOTeS

Pigs

fai ™l
CHRIOELIGES

werd]
=25 Pas

T xrenel

B ggoTved

T l=r i agg
X

Potbrontd 3
HEEen

chremiumn

Y
=

2r=]

(b3 £ e

Y

&

2

e

g lom

11mhb

4

Brement

Pirect Maosu

PErect

duatbiyidsr ad  2E°N
e e e

yierd ]

(=25 Far s

n Y

DEE S0 Ve

Bia

1 J=r
¥

o

P
FOTeR

g o

hETY |
IO5OIvVed

Bigs

a5 g -Oatl
=

pr?
naraess—as—al

o

mg/1

Total Recoverabie*

Iron

11t

ug =

el

TSSOV

313 Disggolw
X

Tl myn 43
ToEehn

=

Py |
LIS P ]

mg/l

Dissolved

Potendsds

Manganese



TABLE %a (cont.)

Surface Water Parameter New Long hist

Seneca Coal Company

Parameter Analysis Technigque Units
Mercury Total ug/1l
MNicalkal PoE 4327 Fxr T4 oo Tarad 1er f
E; Poten i alved {E0C Tt
Nitrogen, Ammonia Total mg/1l
Nitrogen, Nitrate Dissolved mg/l
Witrogen, Nitrite Dissgolved mg/1
nH N rock Mo3gi: £ ETTo I TV
pH bireat £ urrits
Pobasgdwn Digsolved meAE
Selenium Potentialls Dissoclved ug/1
S-:“l ot +=2211xr i conlsrad a3 £
dd-vrer ten vPissolved aeiEk
Seodsi Diggolyved mg—/—]:

0

Ai-rim-—-Ad

f=3

tion-Ratio

Sulfate Bissolved mg/1
Sulfide Total ng/1
Suspended Solids Total mg/1
Zine Potentially Pisselved sne L

Cationlind Balan Oaleanlatad roort
Gation/Anien al ted peracrt
Total Dissolved Solids at 180°C Dissolved mg/1l

Tokal-Diaselved-Solids-Qalevlated - Caleulated——————————————————me /.

Parameters crossed out were suspended in 2010 TR 69. These parameters will be analyzad
again one year prior to final bond release. Also, the ‘Potentially Dissolved’ analytical

technique will ke changed to ‘Dissolved’ as recommendsd by the CDPHE,

* If Colorado Water Quality Control Commission changes the required analytical technique
for iron (for acuatic life) from total recoverable to another technique, then Seneca Coal

Company will do likewise.




TABLE 9b
Surface Water Short Parameter List

Seneca Coal Company

Parameter Analysis Technique Units
Field

Conductivity Direct Measurement unmhos /com
PH Direct Measurement units
Temperatureae Direct Measuremant °c
Laboratery

Iron Teotal Recoverable¥® ng/1
Manganese Dissolved mg/1
Suspended Solids Total mg/1
Total Dissolved Solida at 180°C Dissolved mg/1

* If Colorado Water Quality Control Commission changes the required analytical technigue
for iron (for aguatic life) from total recoverable to another technique, then Seneca Coal

Company will de likewise.




TABLE 10

CDOH Surface Water Agricultural Use Standards

Arsenic, ug/l * 100.0
Boron, ug/l P 750.0
Cadmium, ug/i? 10.0
Chromium, ug/1? 100.0
Copper, ug/l?® 200.0
Lead, ug/l © 100.0
Manganese, ng/l *° 0.2
Nickel, ug/1?® 200.0
Nitrate, Nitrogen, mg/1° 100.0
Nitrite, Nitrogen, mg/1l °© 10.0
Selenium, ug/1% 20.0
Zinc, mg/1® 2.0
A : CDOH surface water agricultural standard. Same as the CDOH
groundwater irrigation standard.
B : CDOH surface water standard is set to protect sensitive plant

species. Standard for plant species grown in Routt County is 5000 ug/l.

C : CDOH surface water agricultural standard. Same as the CDOH

groundwater livestock standard.

D : This standard in only appropriate where irrigation water is applied

to seoils with pH values lower than 6.0.




Table 11
Comparison of Surface Water Quality to Agricultural Use Standards

No. Exceedence Exceedence Exceedence
Analyte Standard Sites Sites Frequency Date Range Value Range Median
CDOH (11/09) AG. SURFACE WATER STANDARDS ONLY! ADDED DISSOLVED METALS!!!! - NEWAHRSW.STD

Arsenic, Total Rec. 0.0000 - 100.0000 0 none
Boron, Dissolved 0.0000 - 750.0000 0 none
Cadmium, Pot. Diss. 0.0000 - 10.0000 0 none
Cadmium, Total Rec. 0.0000 - 10.0000 0 none
Chromium, Dissolved 0.0000 - 100.0000 0 none
Chromium, Pot. Diss. 0.0000 - 100.0000 0 none
Chromium, Total Rec. 0.0000 - 100.0000 0 none
Copper, Dissolved 0.0000 - 200.0000 0 none
Copper, Pot. Diss. 0.0000 - 200.0000 0 none
Copper, Total Rec. 0.0000 - 200.0000 0 none
Lead, Dissolved 0.0000 - 100.0000 0 none
Lead, Pot. Diss. 0.0000 - 100.0000 0 none
Lead, Total Rec. 0.0000 - 100.0000 0 none
Manganese, Dissolved 0.0000 - 0.2000 0 none

Manganese, Pot. Diss. 0.0000 - 0.2000 6 NPDES6 1/0/0/4 01/13/16-01/13/16 2.0500 - 2.0500 2.0500

WSHF1 1/0/0/3 09/07/16-09/07/16 0.2470 - 0.2470 0.2470

WSSPG1 1/0/0/1 05/31/16-05/31/16 1.7000 - 1.7000 1.7000

WSSPG3 1/0/0/1 05/31/16-05/31/16 0.4263 - 0.4263 0.4263

WSSPG4 1/0/0/1 05/31/16-05/31/16 0.7705 - 0.7705 0.7705

WSSPG5 1/0/0/1 05/31/16-05/31/16 1.1300 - 1.1300 1.1300
Manganese, Total 0.0000 - 0.2000 0 none
Nickel, Dissolved 0.0000 - 200.0000 0 none
Nickel, Pot. Diss. 0.0000 - 200.0000 0 none
Nickel, Total Rec. 0.0000 - 200.0000 0 none
Nitrate Nitrogen_N 0.0000 - 100.0000 0 none
Nitrite Nitrogen_N 0.0000 - 10.0000 0 none

Selenium, Dissolved 0.0000 - 20.0000 1 WSD5 1/0/0/3 04/20/16-04/20/16 26.8000 - 26.8000 26.8000

Selenium, Pot. Diss. 0.0000 - 20.0000 1 WSD5 1/0/0/3 04/20/16-04/20/16 25.9000 - 25.9000 25.9000



Analyte

Selenium, Total Rec.
Zinc, Dissolved
Zinc, Pot. Diss.

Zinc, Total Rec.

0.0000

0.0000

0.0000

0.0000

Table 11

Comparison of Surface Water Quality to Agricultural Use Standards

Standard

20.0000
2.0000
2.0000

2.0000

No. Exceedence
Sites Sites Frequency Date Range
1 WSD5 1/0/0/3 04/20/16-04/20/16
0 none
0 none
0 none

Frequency = uncensored/between MDL&PQL/censored/no. samples, (B) = Between MDL&PQL range, (<) = Censored range

Exceedence
Value Range

25.7000 -

Exceedence
Median

25.7000

25.7000



--—- Water Use Summary Report -—---

Site

NPDES16
NPDES17
NPDES5
NPDES6

WSD5

WSH7
WSH9
WSHF1

WSPG46
WSPG47
WSPG50
WSPG7
WSSF3
WSSPG1

WSSPG2
WSSPG3

WSSPG4

WSSPG5

CDOH

Manganese, Pot. Diss.(1/4)

Selenium, Dissolved(1/3)
Selenium, Pot. Diss.(1/3)
Selenium, Total Rec.(1/3)

Manganese,

Manganese,

Manganese,
Manganese,

Manganese,

Pot.

Pot.

Pot.

Pot.

Pot.

Diss

Diss

Diss

Diss

Diss

.(1/3)

./

.(1/1)
.(1/1)
.(1/1)

Table 11
Comparison of Surface Water Quality to Agricultural Use Standards



TABLE 12

CDCH Yampa Segment 13d {(upper Dry Creek) Standards

FIELD PH 6.5 - 9.0
AMMONIA, NITROGEN, MG/L 0.05®

ARSENIC, TOTAL REC., UG/L 340.0 (acute)
ARSENIC, TOTAL REC., UG/L 100.0 {(chronic)
BORON, DISSOLVED, UG/L 750.0

CADMIUM, UG/L 8.2 {acute)
CADMIUM, UG/L 1.2 (chronic)
CHROMIUM, UG/L 1773 (acute)
CHROMIUM, UG/L 231 (chronic)
COPPER, UG/L 50.0 (acute}
COPPER, UG/L 29.0 (chronic)
IRON, TOTAL REC., MG/L 3.04A1

IRON, TOTAL REC., MG/L 1.1121

LEAD, UG/L 281.0 (acute)
LEAD, UG/L 11.0 {chronic)
MANGANESE, MG/L 4.738 (acute)
MANGANESE, MG/L 2.618 {chronic)
MERCURY, TOTAL, UG/L O.OlB

NICKEL, UG/L 1513.0 (acute)
NICKEL, UG/L 168.0 (chronic)
NITRITE, NITROGEN, MG/L 0.05

NITRATE, NITROGEN, MG/L 100.0

SELENIUM, UG/L 18.4 (acute)
SELENIUM, UG/L 4.6% (chronic)
SULFIDE, MG/L 0.02P

SILVER, UG/L 22.0 (acute)
SIILVER, UG/L 3.5 (chronic)
ZINC, MG/L 0.565 (acute)
ZINC, MG/L 0.428 {(chronic)

Acute = one day max., Chronic = 30 day average., These values were
taken from Table IV, CDOH Reg. 31, using a mean hardness of 400 mg/l.
All acute/chronic values are the 'dissolved' form.

A = Detectiocn limit is 0.05 mg/l. All wvalues above detection limit are
compared to table standards found on this website:

http://nepis.epa.gov/Adobe/PDF/2000303L.pdEf




TABLE 12 {(cont.)}

Al = Seasonal iron standard: Mar-Apr = 3.04 mg/l, May-Feb = 1.11 mg/L.
Temporary Modification Mar-~Apr: "current conditions" expires 12/31/17

B Detecticn limit for stream and spring sites is 0.2 ug/l.

c

Temporary Modificaticon Se(ch): "current conditions expires
12/31/18

D = Standard is 0.002 mg/l (un-ionized). Detection limit is 0.02 mg/l.




Analyte

RECEIVING STREAM STANDARDS, 13D UP

Ammonia Nitrogen_N 0.
Arsenic, Total Rec. 0.
Arsenic, Total Rec. 0.

Boron, Dissolved 0.

Cadmium, Dissolved 0.

Cadmium, Dissolved 0.
Cadmium, Pot. Diss. 0.
Cadmium, Pot. Diss. 0.
Chromium, Dissolved 0.
Chromium, Dissolved 0.

Chromium, Pot. Diss. 0.
Chromium, Pot. Diss. 0.
Copper, Dissolved 0.
Copper, Dissolved 0.
Copper, Pot. Diss. 0.
Copper, Pot. Diss. 0.
Field Ph 6.

Iron, Total Rec. 0.
Iron, Total Rec. 0.
Lead, Dissolved 0.
Lead, Dissolved 0.

Lead, Pot. Diss. 0.

Table 13

Comparison of Surface Water Quality to Yampa Segment 13d Standards

Standard

DRYCR JUNE 2014 DISS.STD

0000 - 0.0500
0000 - 100.0000
0000 - 340.0000
0000 - 750.0000
0000 - 1.2000
0000 - 9.2000
0000 - 1.2000
0000 - 9.2000
0000 - 231.0000
0000 - 1773.0000
0000 - 231.0000
0000 - 1773.0000
0000 - 29.0000
0000 - 50.0000
0000 - 29.0000
0000 - 50.0000
5000 - 9.0000
0000 - 1.1100
0000 - 3.0400
0000 - 11.0000
0000 - 281.0000

0000 - 11.0000

WSPG46
WSSPG4
WSSPG5
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
NPDES5
WSH7
WSHF1
WSPG46
WSH7
WSHF1
WSPG46
none

none

none

Frequency

Exceedence
Date Range

1/0/0/1 05/31/16-05/31/16

0/1/0/1 05/31/16-05/31/16(B)

1/0/0/1 05/31/16-05/31/16

1/0/0/5 04/20/16-04/20/16
3/0/0/3 04/20/16-09/07/16
2/0/0/3 04/20/16-09/07/16
1/0/0/1 05/31/16-05/31/16

2/0/0/3 04/20/16-06/22/16
1/0/0/3 04/20/16-04/20/16
1/0/0/1 05/31/16-05/31/16

Exceedence
Value Range

0.5300 -
0.0700 -
0.4100 -

.8200 -
.2900 -
.7900 -
.2600 -

~NNN P

4.1800 -
11.5000 -
7.2600 -

Exceedence
Median

0.5300
0.0700
0.4100

1.8200
20.3000
11.5000

7.2600

20.3000
11.5000
7.2600

0.
0.
0.

5300
0700
4100

.8200
.1800
.1450
.2600

.2400
.5000
.2600



Table 13
Comparison of Surface Water Quality to Yampa Segment 13d Standards

No. Exceedence Exceedence Exceedence
Analyte Standard Sites Sites Frequency Date Range Value Range Median

Lead, Pot. Diss. 0.0000 - 281.0000 0 none
Manganese, Dissolved 0.0000 - 2.6180 0 none
Manganese, Dissolved 0.0000 - 4.7380 0 none
Manganese, Pot. Diss. 0.0000 - 2.6180 0 none
Manganese, Pot. Diss. 0.0000 - 4.7380 0 none

Mercury, Total 0.0000 - 0.0100 11 NPDES5 0/0/1/2 04/20/16-04/20/16(<) 0.2000 - 0.2000 0.2000

WSD5 0/0/2/2 04/20/16-06/22/16(<) 0.2000 - 0.2000 0.2000

WSHF1 0/0/2/2 04/20/16-06/22/16(<) 0.2000 - 0.2000 0.2000

WSPG46 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSPG50 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSPG7 0/0/1/1 06/01/16-06/01/16(<) 0.2000 - 0.2000 0.2000

WSSF3 0/0/2/2 04/21/16-06/21/16(<) 0.2000 - 0.2000 0.2000

WSSPG2 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSSPG3 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSSPG4 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSSPG5 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000
Mercury, Total 0.0000 - 0.2000 0 none
Nickel, Dissolved 0.0000 - 168.0000 0 none
Nickel, Dissolved 0.0000 - 1513.0000 0 none
Nickel, Pot. Diss. 0.0000 - 168.0000 0 none
Nickel, Pot. Diss. 0.0000 - 1513.0000 0 none
Nitrate Nitrogen_N 0.0000 - 100.0000 0 none

Nitrite Nitrogen_N 0.0000 - 0.0500 1 WSSPG4 1/0/0/1 05/31/16-05/31/16 0.1000 - 0.1000 0.1000

Selenium, Dissolved 0.0000 - 4.6000 3 WSD5 1/0/0/3 04/20/16-04/20/16 26.8000 - 26.8000 26.8000

WSPG50 1/0/0/1 05/31/16-05/31/16 10.8000 - 10.8000 10.8000

WSSPG2 1/0/0/1 05/31/16-05/31/16 6.2000 - 6.2000 6.2000

Selenium, Dissolved 0.0000 - 18.4000 1 WSD5 1/0/0/3 04/20/16-04/20/16 26.8000 - 26.8000 26.8000

Selenium, Pot. Diss. 0.0000 - 4.6000 3 WSD5 1/0/0/3 04/20/16-04/20/16 25.9000 - 25.9000 25.9000

WSPG50 1/0/0/1 05/31/16-05/31/16 13.0000 - 13.0000 13.0000

WSSPG2 1/0/0/1 05/31/16-05/31/16 6.6000 - 6.6000 6.6000

Selenium, Pot. Diss. 0.0000 - 18.4000 1 WSD5 1/0/0/3 04/20/16-04/20/16 25.9000 - 25.9000 25.9000

Selenium, Total Rec. 0.0000 - 4.6000 3 WSD5 1/0/0/3 04/20/16-04/20/16 25.7000 - 25.7000 25.7000

WSPG50 1/0/0/1 05/31/16-05/31/16 13.0000 - 13.0000 13.0000

WSSPG2 1/0/0/1 05/31/16-05/31/16 6.6000 - 6.6000 6.6000



Analyte

Selenium, Tot;i_ﬁggj
Silver, Dissolved
Silver, Dissolved
Silver, Pot. Diss.
Silver, Pot. Diss.
Sulfide

Zinc, Dissolved
Zinc, Dissolved

Zinc, Pot. Diss.

Zinc, Pot. Diss.

Frequency = uncensored/between MDL&PQL/censored/no.

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

-0000

.0000

Standard

Table 13

Comparison of Surface Water Quality to Yampa Segment 13d Standards

samples, (B)

No. Exceedence
Sites Sites Frequency Date Range
4000 1 wsps 1/0/0/3 04/20/16-04/20/16
.5000 none
.0000 none
.5000 none
.0000 none
.0200 none
.4280 none
.5650 none
.4280 none
.5650 none

Between MDL&PQL range, (<) = Censored range

Exceedence

Value Range

25.7000 -

Exceedence
Median

25.7000

25.7000



---- Water Use Summary Report ----

Site
NPDES15
NPDES16

NPDES17
NPDES5

NPDES6
NPDES9
WSD5

WSH7
WSH9
WSHF1

WSPG46

WSPG47
WSPG50

WSPG7
WSSF3

WSSPG1
WSSPG2

WSSPG3

WSSPG4

WSSPG5

RECEIVING

Iron, Total Rec.(1/10)
Mercury, Total(1/4)

Mercury, Total(2/4)
Selenium, Dissolved(2/6)
Selenium, Pot. Diss.(2/6)
Selenium, Total Rec.(2/6)

Iron, Total Rec.(5/6)

Iron, Total Rec.(3/6)
Mercury, Total(2/4)

Iron, Total Rec.(2/2)
Mercury, Total(1/2)
Ammonia Nitrogen_N(1/1)

Mercury, Total(1/2)
Selenium, Dissolved(1/2)
Selenium, Pot. Diss.(1/2)
Selenium, Total Rec.(1/2)

Mercury, Total(1/2)
Mercury, Total(2/4)
Mercury, Total(1/2)
Selenium, Dissolved(1/2)
Selenium, Pot. Diss.(1/2)
Selenium, Total Rec.(1/2)
Mercury, Total(1/2)
Mercury, Total(1/2)
Nitrite Nitrogen_N(1/1)
Ammonia Nitrogen_N(1/1)

Mercury, Total(1/2)
Ammonia Nitrogen_N(1/1)

Table 13
Comparison of Surface Water Quality to Yampa Segment 13d Standards



CDOH Yampa Segment 13e (Sage Creek) Standards

FIELD PH
AMMONTIA, NITROGEN, MG/L
ARSENIC, TOTAL REC., UG/L
ARSENIC, TOTAL REC., UG/L
BORON, DISSOLVED, UG/L
CADMIUM, UG/L

CADMIUM, UG/L

CHROMIUM, UG/L

CHROMIUM, UG/L

COPPER, UG/L

COPPER, UG/L

IRON, TOTAL REC., MG/L
IRON, TOTAL REC., MG/L
LEAD, UG/L

LEAD, UG/L

MANGANESE, MG/L
MANGANESE , MG/L

MERCURY, TOTAL, UG/L
NICKEL, UG/L

NICKEL, UG/L

NITRITE, NITROGEN, MG/L
NITRATE, NITROGEN, MG/L
SELENIUM, UG/L

SELENIUM, UG/L

SULFIDE, MG/L

SILVER, UG/L

SILVER, UG/L

6.5 - 9.0
0.05%
340.0 (acute)
100.0 {chronic)
750.0

9.2 (acute)

1.2 (chronic}
1773 {acute)
231 (chronia)
50.0 (acute)
29.0 (chronic)
1.2521

1.00%t

281.0 (acute}
11.0 {chronic)
4.738 {acute)
2.618 {(chronic)
0.01%

1513.0 (acute)
168.0 {chronic}
0.05

100.0

18.4 {acute}
4,6% (chronic)
0.02°

22.0 (acute)

3.5 (chronic)

ZINC, MG/L 0.565 (acute)
ZINC, MG/L 0.428 (chronic)
Acute = one day max., Chronic = 30 day average. These values were

taken from Table IV, CDOH Reg. 31, using a mean hardness of 400 mg/1,
All acute/chronic values are the 'dissolved' form,

A = Detection limit iz 0.05 mg/l. All values above detection limit are
compared to table standards found on this website:

http://nepis.epa.gov/Adobe/PDF/2000303L. pdf




TABLE 14 {(cont.)

Al = Upper Sage Creek iron standard = 1.25 mg/l. Lower Sage Creek =
1.00 mg/1. Break between two sections is upper edge of old S8age Creek

Res.. All Seneca IIW outfalls discharge into Lower Sage Creek.

B = Detection limit for stream and spring sites is 0.2 ug/l.
C = Temporary Modification Se(ch): "current cenditions" expires
12/31/18

D = Standard is 0.002 mg/l (un-—ionizmed). Detection limit is 0.02 ng/l.




Table 15
Comparison of Surface Water Quality to Yampa Segment 13e Standards

No. Exceedence Exceedence Exceedence
Analyte Standard Sites Sites Frequency Date Range Value Range Median
RECEIVING STREAM STANDARDS, 13E SAGECR JUNE 2014 DISS.STD

Ammonia Nitrogen_N 0.0000 - 0.0500 3 WSPG46 1/0/0/1 05/31/16-05/31/16 0.5300 - 0.5300 0.5300

WSSPG4 0/1/0/1 05/31/16-05/31/16(B) 0.0700 - 0.0700 0.0700

WSSPG5 1/0/0/1 05/31/16-05/31/16 0.4100 - 0.4100 0.4100
Arsenic, Total Rec. 0.0000 - 100.0000 0 none
Arsenic, Total Rec. 0.0000 - 340.0000 0 none
Boron, Dissolved 0.0000 - 750.0000 0 none
Cadmium, Dissolved 0.0000 - 1.2000 0 none
Cadmium, Dissolved 0.0000 - 9.2000 0 none
Cadmium, Pot. Diss. 0.0000 - 1.2000 0 none
Cadmium, Pot. Diss. 0.0000 - 9.2000 0 none
Chromium, Dissolved 0.0000 - 231.0000 0 none
Chromium, Dissolved 0.0000 - 1773.0000 0 none
Chromium, Pot. Diss. 0.0000 - 231.0000 0 none
Chromium, Pot. Diss. 0.0000 - 1773.0000 0 none
Copper, Dissolved 0.0000 - 29.0000 0 none
Copper, Dissolved 0.0000 - 50.0000 0 none
Copper, Pot. Diss. 0.0000 - 29.0000 0 none
Copper, Pot. Diss. 0.0000 - 50.0000 0 none
Field Ph 6.5000 - 9.0000 0 none

Iron, Total Rec. 0.0000 - 1.0000 4 NPDES5 1/0/0/5 04/20/16-04/20/16 1.8200 - 1.8200 1.8200

WSH7 3/0/0/3 04/20/16-09/07/16 2.2900 - 20.3000 4.1800

WSHF1 3/0/0/3 04/20/16-09/07/16 1.0800 - 11.5000 2.7900

WSPG46 1/0/0/1 05/31/16-05/31/16 7.2600 - 7.2600 7.2600

Iron, Total Rec. 0.0000 - 1.2500 4 NPDES5 1/0/0/5 04/20/16-04/20/16 1.8200 - 1.8200 1.8200

WSH7 3/0/0/3 04/20/16-09/07/16 2.2900 - 20.3000 4.1800

WSHF1 2/0/0/3 04/20/16-09/07/16 2.7900 - 11.5000 7.1450

WSPG46 1/0/0/1 05/31/16-05/31/16 7.2600 - 7.2600 7.2600
Lead, Dissolved 0.0000 - 11.0000 0 none

Lead, Dissolved 0.0000 - 281.0000 0 none



Table 15
Comparison of Surface Water Quality to Yampa Segment 13e Standards

No. Exceedence Exceedence Exceedence
Analyte Standard Sites Sites Frequency Date Range Value Range Median

Lead, Pot. Diss. 0.0000 - 11.0000 0 none
Lead, Pot. Diss. 0.0000 - 281.0000 0 none
Manganese, Dissolved 0.0000 - 2.6180 0 none
Manganese, Dissolved 0.0000 - 4.7380 0 none
Manganese, Pot. Diss. 0.0000 - 2.6180 0 none
Manganese, Pot. Diss. 0.0000 - 4.7380 0 none

Mercury, Total 0.0000 - 0.0100 11 NPDES5 0/0/1/2 04/20/16-04/20/16(<) 0.2000 - 0.2000 0.2000

WSD5 0/0/2/2 04/20/16-06/22/16(<) 0.2000 - 0.2000 0.2000

WSHF1 0/0/2/2 04/20/16-06/22/16(<) 0.2000 - 0.2000 0.2000

WSPG46 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSPG50 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSPG7 0/0/1/1 06/01/16-06/01/16(<) 0.2000 - 0.2000 0.2000

WSSF3 0/0/2/2 04/21/16-06/21/16(<) 0.2000 - 0.2000 0.2000

WSSPG2 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSSPG3 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSSPG4 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000

WSSPG5 0/0/1/1 05/31/16-05/31/16(<) 0.2000 - 0.2000 0.2000
Mercury, Total 0.0000 - 0.2000 0 none
Nickel, Dissolved 0.0000 - 168.0000 0 none
Nickel, Dissolved 0.0000 - 1513.0000 0 none
Nickel, Pot. Diss. 0.0000 - 168.0000 0 none
Nickel, Pot. Diss. 0.0000 - 1513.0000 0 none
Nitrate Nitrogen_N 0.0000 - 100.0000 0 none

Nitrite Nitrogen_N 0.0000 - 0.0500 1 WSSPG4 1/0/0/1 05/31/16-05/31/16 0.1000 - 0.1000 0.1000

Selenium, Dissolved 0.0000 - 4.6000 3 WSD5 1/0/0/3 04/20/16-04/20/16 26.8000 - 26.8000 26.8000

WSPG50 1/0/0/1 05/31/16-05/31/16 10.8000 - 10.8000 10.8000

WSSPG2 1/0/0/1 05/31/16-05/31/16 6.2000 - 6.2000 6.2000

Selenium, Dissolved 0.0000 - 18.4000 1 WSD5 1/0/0/3 04/20/16-04/20/16 26.8000 - 26.8000 26.8000

Selenium, Pot. Diss. 0.0000 - 4.6000 3 WSD5 1/0/0/3 04/20/16-04/20/16 25.9000 - 25.9000 25.9000

WSPG50 1/0/0/1 05/31/16-05/31/16 13.0000 - 13.0000 13.0000

WSSPG2 1/0/0/1 05/31/16-05/31/16 6.6000 - 6.6000 6.6000

Selenium, Pot. Diss. 0.0000 - 18.4000 1 WSD5 1/0/0/3 04/20/16-04/20/16 25.9000 - 25.9000 25.9000

Selenium, Total Rec. 0.0000 - 4.6000 3 WSD5 1/0/0/3 04/20/16-04/20/16 25.7000 - 25.7000 25.7000

WSPG50 1/0/0/1 05/31/16-05/31/16 13.0000 - 13.0000 13.0000

WSSPG2 1/0/0/1 05/31/16-05/31/16 6.6000 - 6.6000 6.6000



Table 15
Comparison of Surface Water Quality to Yampa Segment 13e Standards

No. Exceedence Exceedence Exceedence
Analyte Standard Sites Sites Frequency Date Range Value Range Median
Selenium, Total Rec. 0.0000 - 18.4000 1 WSD5 1/0/0/3 04/20/16-04/20/16 25.7000 - 25.7000 25.7000

Silver, Dissolved 0.0000 - 3.5000 0 none
Silver, Dissolved 0.0000 - 22.0000 0 none
Silver, Pot. Diss. 0.0000 - 3.5000 0 none
Silver, Pot. Diss. 0.0000 - 22.0000 0 none
Sulfide 0.0000 - 0.0200 0 none
Zinc, Dissolved 0.0000 - 0.4280 0 none
Zinc, Dissolved 0.0000 - 0.5650 0 none
Zinc, Pot. Diss. 0.0000 - 0.4280 0 none
Zinc, Pot. Diss. 0.0000 - 0.5650 0 none

Frequency = uncensored/between MDL&PQL/censored/no. samples, (B) = Between MDL&PQL range, (<) = Censored range



---- Water Use Summary Report -—---

Site
NPDES15
NPDES16

NPDES17
NPDES5

NPDES6
NPDES9
WSD5

WSH7
WSH9
WSHF1

WSPG46

WSPG47
WSPG50

WSPG7
WSSF3

WSSPG1
WSSPG2

WSSPG3

WSSPG4

WSSPG5

RECEIVING

Iron, Total Rec.(2/10)
Mercury, Total(1/4)

Mercury, Total(2/4)
Selenium, Dissolved(2/6)
Selenium, Pot. Diss.(2/6)
Selenium, Total Rec.(2/6)

Iron, Total Rec.(6/6)

Iron, Total Rec.(5/6)
Mercury, Total(2/4)

Iron, Total Rec.(2/2)
Mercury, Total(1/2)
Ammonia Nitrogen_N(1/1)

Mercury, Total(1/2)
Selenium, Dissolved(1/2)
Selenium, Pot. Diss.(1/2)
Selenium, Total Rec.(1/2)

Mercury, Total(1/2)
Mercury, Total(2/4)
Mercury, Total(1/2)
Selenium, Dissolved(1/2)
Selenium, Pot. Diss.(1/2)
Selenium, Total Rec.(1/2)
Mercury, Total(1/2)
Mercury, Total(1/2)
Nitrite Nitrogen_N(1/1)
Ammonia Nitrogen_N(1/1)

Mercury, Total(1/2)
Ammonia Nitrogen_N(1/1)

Table 15
Comparison of Surface Water Quality to Yampa Segment 13e Standards
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HAYDEN NOAA WEATHER STATION DATA



Month

October 2015

November

December

January 2016

February
March
April
May

June
July
August

September

113
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U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2015 10 1 81 51 68 0.00 0.0 0.0
2015 10 2 80 44 55 0.00 0.0 0.0
2015 10 3 67 37 62 0.00 0.0 0.0
2015 10 4 76 37 66 0.00 0.0 0.0
2015 10 5 66 39 55 0.01 0.0 0.0
2015 10 6 64 42 55 0.00 0.0 0.0
2015 10 7 71 36 61 0.00 0.0 0.0
2015 10 8 70 33 62 0.00 0.0 0.0
2015 10 9 73 35 64 0.00 0.0 0.0
2015 10 10 78 37 70 0.00 0.0 0.0
2015 10 11 76 37 69 0.00 0.0 0.0
2015 10 12 72 31 65 0.00 0.0 0.0
2015 10 13 75 31 67 0.00 0.0 0.0
2015 10 14 76 32 69 0.00 0.0 0.0
2015 10 15 76 30 68 0.00 0.0 0.0
2015 10 16 73 32 65 0.00 0.0 0.0
2015 10 17 75 37 67 0.00 0.0 0.0
2015 10 18 67 48 59 T 0.0 0.0
2015 10 19 67 44 55 0.02 0.0 0.0
2015 10 20 62 39 52 0.05 0.0 0.0
2015 10 21 65 41 55 0.00 0.0 0.0
2015 10 22 55 32 42 0.47 0.0 0.0
2015 10 23 56 40 48 0.50 0.0 0.0
2015 10 24 59 30 55 0.00 0.0 0.0
2015 10 25 63 32 55 0.00 0.0 0.0
2015 10 26 59 43 50 0.15 0.0 0.0
2015 10 27 50 34 40 0.06 0.0 0.0
2015 10 28 53 23 46 0.00 0.0 0.0
2015 10 29 57 33 48 0.00 0.0 0.0
2015 10 30 48 36 41 0.13 0.0 0.0
2015 10 31 55 33 49 0.00 0.0 0.0
Summary (67 36 1.39 0.0

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2015 11 1 62 28 51 0.00 0.0 0.0
2015 11 2 67 32 57 0.00 0.0 0.0
2015 11 3 65 29 55 0.00 0.0 0.0
2015 11 4 55 32 35 0.35 1.0 0.0
2015 11 5 36 28 29 0.19 2.0 1.0
2015 11 6 37 26 30 0.23 2.0 2.0
2015 11 7 39 16 29 0.00 0.0 1.0
2015 11 8 46 18 36 0.00 0.0 1.0
2015 11 9 53 24 42 0.00 0.0 0.0
2015 11 10 50 24 37 0.00 0.0 0.0
2015 11 11 37 25 26 0.28 2.0 2.0
2015 11 12 39 16 29 0.00 0.0 1.0
2015 11 13 43 15 34 0.00 0.0 1.0
2015 11 14 51 19 34 0.00 0.0 0.0
2015 11 15 54 22 35 0.00 0.0 0.0
2015 11 16 35 24 32 0.16 2.0 1.0
2015 11 17 34 24 29 0.00 0.0 1.0
2015 11 18 41 26 34 T 0.0 0.0
2015 11 19 40 27 37 0.00 0.0 0.0
2015 11 20 41 27 27 0.01 0.0 0.0
2015 11 21 36 8 27 0.00 0.0 0.0
2015 11 22 47 12 35 0.00 0.0 0.0
2015 11 23 50 19 33 0.00 0.0 0.0
2015 11 24 54 19 40 0.00 0.0 0.0
2015 11 25 46 27 36 0.00 0.0 0.0
2015 11 26 37 14 15 0.35 7.0 6.0
2015 11 27 18 5 11 T 0.5 6.0
2015 11 28 25 4 14 0.07 0.8 5.0
2015 11 29 25 8 16 0.16 2.0 6.0
2015 11 30 21 7 16 0.10 1.5 7.0
Summary (43 20 1.90 20.8

The '* flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2015 12 1 22 -2 12 0.02 0.3 7.0
2015 12 2 27 1 18 0.00 0.0 7.0
2015 12 3 39 17 24 0.00 0.0 6.0
2015 12 4 40 16 29 0.00 0.0 5.0
2015 12 5 34 21 21 T T 5.0
2015 12 6 37 13 24 0.00 0.0 5.0
2015 12 7 37 11 28 0.00 0.0 5.0
2015 12 8 45 24 35 0.00 0.0 4.0
2015 12 9 40 21 31 0.00 0.0 4.0
2015 12 10 38 19 33 0.00 0.0 3.0
2015 12 11 35 22 24 0.54 7.0 10.0
2015 12 12 26 22 23 0.30 3.0 8.0
2015 12 13 24 2 13 0.00 0.0 8.0
2015 12 14 29 7 25 0.03 0.5 7.0
2015 12 15 26 16 16 0.25 3.5 9.0
2015 12 16 23 11 11 0.15 2.0 10.0
2015 12 17 23 7 7 0.14 2.0 11.0
2015 12 18 27 3 21 0.00 0.0 10.0
2015 12 19 26 8 18 0.00 0.0 10.0
2015 12 20 26 8 26 0.00 0.0 10.0
2015 12 21 34 25 29 0.13 2.0 10.0
2015 12 22 34 23 23 0.20 35 12.0
2015 12 23 25 15 15 0.46 10.0 16.0
2015 12 24 15 -4 4 0.00 0.0 16.0
2015 12 25 21 -1 15 0.13 2.0 18.0
2015 12 26 15 -2 -2 0.12 1.0 18.0
2015 12 27 -2 -23 -11 0.00 0.0 18.0
2015 12 28 4 -24 -1 0.00 0.0 17.0
2015 12 29 11 -4 5 T T 17.0
2015 12 30 13 2 3 0.08 1.0 15.0
2015 12 31 4 -10 -5 0.00 0.0 15.0
Summary (26 8 255 37.8

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce
National Oceanic & Atmospheric Administration
National Environmental Satellite, Data, and Information Service

Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W
Station: HAYDEN, CO US GHCND:USC00053867

Record of C|imato|ogica| Observations National Centers for Environmental Information

These data are quality controlled and may not be 151 Patton Avenue

identical to the original observations. Asheville, North Carolina 28801
Generated on 02/08/2017

Observation Time Temperature: 1800 Observation Time Precipitation: 1800

Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. ending at .
. 24 Hour Amounts ending At Obs . .
r at obgervatlon (0] at observation time Time 4 in depth 8 in depth
e time b
| M
i Y o D 2 24 Hour
m € n a r Rain Snow, ice| Wind Amount
i a t ' F Snow, ice F pellets, | Moveme | of Evap.
! r y \% melted | pellets | hail. ice nt (in) Ground Ground
n h Max. Min. a snow, L ' . Cover Max. Min. Cover Max. Min.
a t a hail a on (mi) . N
etc. . (see ™) (see ™)
r i (in) g (in) g grqund
v 0 (in)
n

2016 1 1 -5 -24 -14 0.00 0.0 15.0

2016 1 2 9 -21 -1 0.00 0.0 15.0

2016 1 3 14 -9 6 0.00 0.0 15.0

2016 1 4 16 -3 11 0.00 0.0 15.0

2016 1 5 28 2 24 0.00 0.0 15.0

2016 1 6 33 19 27 0.00 0.0 13.0

2016 1 7 34 24 28 0.22 2.0 14.0

2016 1 8 29 17 20 0.09 1.0 14.0

2016 1 9 23 13 15 0.05 1.0 15.0

2016 1 10 22 8 8 0.06 1.0 16.0

2016 1 11 13 -8 4 0.00 0.0 16.0

2016 1 12 15 -8 10 0.00 0.0 16.0

2016 1 13 22 -1 8 0.00 0.0 15.0

2016 1 14 23 -6 20 0.00 0.0 15.0

2016 1 15 27 13 22 0.10 2.6 16.0

2016 1 16 22 3 17 0.06 1.0 16.0

2016 1 17 33 17 19 0.69 12.0 24.0

2016 1 18 31 7 24 0.00 0.0 22.0

2016 1 19 35 7 17 0.20 2.0 22.0

2016 1 20 30 11 19 0.20 24 23.0

2016 1 21 27 11 11 0.03 15 23.0

2016 1 22 27 7 17 0.00 0.0 21.0

2016 1 23 28 6 19 0.00 0.0 21.0

2016 1 24 29 13 26 0.12 1.3 22.0

2016 1 25 27 14 14 0.19 3.3 24.0

2016 1 26 19 2 8 0.00 0.0 24.0

2016 1 27 25 2 14 0.00 0.0 23.0

2016 1 28 29 4 18 0.00 0.0 23.0

2016 1 29 34 9 27 0.17 25 22.0

2016 1 30 42 27 27 0.37 4.0 24.0

2016 1 31 27 11 19 0.10 25 27.0

Summary (25 5 2.65 40.1

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.
"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.
Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 2 1 23 15 17 0.36 4.5 31.0
2016 2 2 23 11 15 0.11 1.4 31.0
2016 2 3 17 3 6 0.05 0.8 31.0
2016 2 4 15 -11 11 T T 31.0
2016 2 5 24 8 11 0.23 55 34.0
2016 2 6 22 0 12 0.00 0.0 33.0
2016 2 7 26 4 15 0.00 0.0 31.0
2016 2 8 28 5 14 0.00 0.0 31.0
2016 2 9 30 7 21 0.00 0.0 29.0
2016 2 10 31 10 21 0.00 0.0 29.0
2016 2 11 34 8 25 0.00 0.0 28.0
2016 2 12 34 13 26 0.00 0.0 28.0
2016 2 13 35 12 25 0.00 0.0 28.0
2016 2 14 34 12 29 0.08 15 28.0
2016 2 15 42 28 38 0.01 T 26.0
2016 2 16 45 32 34 0.00 0.0 25.0
2016 2 17 40 21 35 0.00 0.0 25.0
2016 2 18 49 28 28 0.29 3.0 27.0
2016 2 19 31 12 26 T 0.0 27.0
2016 2 20 38 15 31 0.00 0.0 25.0
2016 2 21 36 12 27 0.00 0.0 24.0
2016 2 22 34 11 28 0.00 0.0 24.0
2016 2 23 33 21 23 0.00 0.0 24.0
2016 2 24 28 4 19 0.00 0.0 24.0
2016 2 25 35 8 25 0.00 0.0 24.0
2016 2 26 36 10 30 0.00 0.0 24.0
2016 2 27 44 14 40 0.00 0.0 24.0
2016 2 28 42 18 33 0.00 0.0 24.0
2016 2 29 39 17 34 0.03 T 23.0
Summary (33 12 1.16 16.7

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 3 1 40 16 34 0.00 0.0 23.0
2016 3 2 46 26 39 0.02 0.0 23.0
2016 3 3 44 21 35 0.00 0.0 22.0
2016 3 4 44 22 35 0.00 0.0 22.0
2016 3 5 48 27 41 0.00 0.0 21.0
2016 3 6 43 26 36 0.02 0.0 21.0
2016 3 7 36 29 29 0.33 1.0 21.0
2016 3 8 37 22 29 0.05 0.5 21.0
2016 3 9 36 18 29 0.04 T 21.0
2016 3 10 47 16 40 0.00 0.0 20.0
2016 3 11 53 28 43 0.00 0.0 20.0
2016 3 12 52 33 42 0.00 0.0 19.0
2016 3 13 a7 29 42 0.00 0.0 18.0
2016 3 14 46 29 30 0.10 0.5 16.0
2016 3 15 36 16 30 0.09 1.0 16.0
2016 3 16 35 19 32 0.01 T 15.0
2016 3 17 38 26 31 0.01 T 15.0
2016 3 18 35 14 30 0.00 0.0 15.0
2016 3 19 37 9 32 0.00 0.0 15.0
2016 3 20 48 13 42 0.00 0.0 12.0
2016 3 21 57 23 51 0.00 0.0 10.0
2016 3 22 56 30 30 T T 8.0
2016 3 23 38 26 34 0.20 2.0 10.0
2016 3 24 41 22 40 0.00 0.0 10.0
2016 3 25 40 27 32 0.11 0.7 8.0
2016 3 26 41 15 35 0.00 0.0 4.0
2016 3 27 50 15 44 0.00 0.0 2.0
2016 3 28 59 27 50 0.00 0.0 T
2016 3 29 54 31 31 0.16 0.5 1.0
2016 3 30 41 23 30 0.09 0.5 0.0
2016 3 31 40 25 36 0.17 15 0.0
Summary |44 23 1.40 8.2

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 4 1 43 20 39 0.00 0.0 0.0
2016 4 2 54 23 50 0.00 0.0 0.0
2016 4 3 60 26 54 0.00 0.0 0.0
2016 4 4 67 34 59 0.00 0.0 0.0
2016 4 5 59 34 44 T T 0.0
2016 4 6 59 23 56 0.00 0.0 0.0
2016 4 7 64 29 58 0.00 0.0 0.0
2016 4 8 67 32 62 0.00 0.0 0.0
2016 4 9 62 34 49 T 0.0 0.0
2016 4 10 62 36 50 0.13 T 0.0
2016 4 11 61 37 57 0.05 0.0 0.0
2016 4 12 64 35 50 T T 0.0
2016 4 13 67 40 53 0.03 0.0 0.0
2016 4 14 69 34 57 0.00 0.0 0.0
2016 4 15 57 29 34 1.27 12.0 6.0
2016 4 16 37 31 31 0.02 T 3.0
2016 4 17 34 27 32 0.10 T 0.0
2016 4 18 48 27 44 0.00 0.0 0.0
2016 4 19 47 25 40 T 0.0 0.0
2016 4 20 57 34 52 0.07 0.0 0.0
2016 4 21 66 31 63 0.00 0.0 0.0
2016 4 22 75 38 71 0.00 0.0 0.0
2016 4 23 71 37 38 0.16 0.0 0.0
2016 4 24 56 35 51 0.04 0.0 0.0
2016 4 25 65 33 51 0.00 0.0 0.0
2016 4 26 51 32 35 0.60 T 0.0
2016 4 27 48 31 44 0.12 T 0.0
2016 4 28 47 31 34 0.24 0.5 0.0
2016 4 29 45 32 41 0.08 0.0 0.0
2016 4 30 45 30 41 0.11 0.5 0.0
Summary (57 31 3.02 13.0

The '* flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 5 1 54 29 52 0.00 0.0 0.0
2016 5 2 60 29 57 0.00 0.0 0.0
2016 5 3 68 28 65 0.00 0.0 0.0
2016 5 4 73 37 70 0.00 0.0 0.0
2016 5 5 78 40 73 0.00 0.0 0.0
2016 5 6 74 44 64 0.02 0.0 0.0
2016 5 7 64 38 39 0.30 0.0 0.0
2016 5 8 48 35 40 0.20 0.0 0.0
2016 5 9 56 33 55 0.74 0.5 0.0
2016 5 10 55 37 50 0.15 0.0 0.0
2016 5 11 55 29 52 0.00 0.0 0.0
2016 5 12 66 28 64 0.00 0.0 0.0
2016 5 13 74 32 71 0.00 0.0 0.0
2016 5 14 75 35 61 0.00 0.0 0.0
2016 5 15 63 44 53 0.23 T 0.0
2016 5 16 54 39 48 0.20 0.0 0.0
2016 5 17 63 34 56 0.02 0.0 0.0
2016 5 18 66 35 63 0.00 0.0 0.0
2016 5 19 69 42 63 0.00 0.0 0.0
2016 5 20 76 44 71 0.00 0.0 0.0
2016 5 21 73 42 67 0.00 0.0 0.0
2016 5 22 67 34 51 0.01 0.0 0.0
2016 5 23 65 28 58 0.00 0.0 0.0
2016 5 24 71 36 65 0.00 0.0 0.0
2016 5 25 67 39 63 0.00 0.0 0.0
2016 5 26 68 33 55 0.00 0.0 0.0
2016 5 27 66 35 47 0.03 0.0 0.0
2016 5 28 68 37 66 0.04 0.0 0.0
2016 5 29 72 38 66 0.00 0.0 0.0
2016 5 30 72 38 65 0.00 0.0 0.0
2016 5 31 70 38 69 0.00 0.0 0.0
Summary (66 36 1.94 0.5

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 6 1 75 37 71 0.00 0.0 0.0
2016 6 2 79 37 75 0.00 0.0 0.0
2016 6 3 78 41 74 0.00 0.0 0.0
2016 6 4 83 43 79 0.00 0.0 0.0
2016 6 5 85 46 82 0.00 0.0 0.0
2016 6 6 87 51 70 0.00 0.0 0.0
2016 6 7 83 49 68 0.00 0.0 0.0
2016 6 8 80 47 68 0.00 0.0 0.0
2016 6 9 85 50 75 0.00 0.0 0.0
2016 6 10 88 50 82 0.00 0.0 0.0
2016 6 11 85 52 67 0.00 0.0 0.0
2016 6 12 78 46 70 0.07 0.0 0.0
2016 6 13 72 45 65 0.01 0.0 0.0
2016 6 14 75 39 70 0.00 0.0 0.0
2016 6 15 85 46 80 0.00 0.0 0.0
2016 6 16 82 40 78 0.00 0.0 0.0
2016 6 17 87 47 82 0.00 0.0 0.0
2016 6 18 89 45 85 0.00 0.0 0.0
2016 6 19 88 48 82 0.00 0.0 0.0
2016 6 20 94 45 90 0.00 0.0 0.0
2016 6 21 96 52 90 0.00 0.0 0.0
2016 6 22 90 48 72 0.07 T 0.0
2016 6 23 82 54 79 0.00 0.0 0.0
2016 6 24 91 54 81 0.06 0.0 0.0
2016 6 25 82 52 78 0.00 0.0 0.0
2016 6 26 85 40 82 0.00 0.0 0.0
2016 6 27 89 45 82 0.00 0.0 0.0
2016 6 28 93 50 80 0.00 0.0 0.0
2016 6 29 90 49 72 0.02 0.0 0.0
2016 6 30 74 53 62 0.17 0.0 0.0
Summary (84 47 0.40 0.0

The '* flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 7 1 74 55 65 0.07 0.0 0.0
2016 7 2 7 53 61 0.34 0.0 0.0
2016 7 3 82 50 72 0.06 0.0 0.0
2016 7 4 84 50 77 0.00 0.0 0.0
2016 7 5 82 54 68 0.16 T 0.0
2016 7 6 85 51 82 0.04 0.0 0.0
2016 7 7 85 45 83 0.00 0.0 0.0
2016 7 8 87 46 83 0.00 0.0 0.0
2016 7 9 88 49 83 0.00 0.0 0.0
2016 7 10 87 52 85 0.00 0.0 0.0
2016 7 11 85 44 77 0.00 0.0 0.0
2016 7 12 84 36 80 0.00 0.0 0.0
2016 7 13 85 43 82 0.00 0.0 0.0
2016 7 14 85 40 83 0.00 0.0 0.0
2016 7 15 87 43 83 0.00 0.0 0.0
2016 7 16 86 56 81 0.00 0.0 0.0
2016 7 17 89 53 87 0.00 0.0 0.0
2016 7 18 87 58 71 T 0.0 0.0
2016 7 19 85 58 81 0.00 0.0 0.0
2016 7 20 83 53 75 0.00 0.0 0.0
2016 7 21 84 58 70 0.00 0.0 0.0
2016 7 22 89 51 79 0.00 0.0 0.0
2016 7 23 88 53 83 0.00 0.0 0.0
2016 7 24 89 56 79 0.00 0.0 0.0
2016 7 25 91 48 86 0.00 0.0 0.0
2016 7 26 91 53 73 0.02 0.0 0.0
2016 7 27 91 51 89 0.00 0.0 0.0
2016 7 28 90 45 82 0.00 0.0 0.0
2016 7 29 88 46 81 0.00 0.0 0.0
2016 7 30 90 47 81 0.00 0.0 0.0
2016 7 31 83 51 65 0.12 0.0 0.0
Summary (86 50 0.81 0.0

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 8 1 88 50 83 0.00 0.0 0.0
2016 8 2 89 51 84 0.00 0.0 0.0
2016 8 3 89 53 73 0.00 0.0 0.0
2016 8 4 76 55 65 0.00 0.0 0.0
2016 8 5 84 53 75 0.00 0.0 0.0
2016 8 6 80 54 70 0.02 0.0 0.0
2016 8 7 85 50 79 0.00 0.0 0.0
2016 8 8 83 53 80 0.09 0.0 0.0
2016 8 9 88 56 85 0.00 0.0 0.0
2016 8 10 85 51 78 T 0.0 0.0
2016 8 11 80 48 71 0.00 0.0 0.0
2016 8 12 79 43 73 0.00 0.0 0.0
2016 8 13 83 41 79 0.00 0.0 0.0
2016 8 14 85 43 84 0.00 0.0 0.0
2016 8 15 86 47 77 0.00 0.0 0.0
2016 8 16 87 46 82 0.00 0.0 0.0
2016 8 17 84 51 74 0.00 0.0 0.0
2016 8 18 81 48 68 0.03 0.0 0.0
2016 8 19 81 44 74 0.00 0.0 0.0
2016 8 20 78 39 75 0.00 0.0 0.0
2016 8 21 85 41 80 0.00 0.0 0.0
2016 8 22 81 45 68 0.00 0.0 0.0
2016 8 23 80 43 73 0.00 0.0 0.0
2016 8 24 78 47 71 0.04 0.0 0.0
2016 8 25 71 39 65 0.00 0.0 0.0
2016 8 26 75 41 68 0.00 0.0 0.0
2016 8 27 78 42 73 0.01 0.0 0.0
2016 8 28 83 43 75 0.00 0.0 0.0
2016 8 29 80 45 74 0.00 0.0 0.0
2016 8 30 85 45 77 0.00 0.0 0.0
2016 8 31 87 52 83 0.00 0.0 0.0
Summary (82 47 0.19 0.0

The " flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




U.S. Department of Commerce Record of Climatological Observations National Centers for Environmental Information

National Oceanic & Atmospheric Administration These data are quality controlled and may not be 151 Patton Avenue
National Environmental Satellite, Data, and Information Service identical to the original observations. Asheville, North Carolina 28801
Elev: 6467 ft. Lat: 40.493° N Lon: 107.255° W Generated on 02/08/2017
Station: HAYDEN, CO US GHCND:USC00053867 Observation Time Temperature: 1800 Observation Time Precipitation: 1800
Temperature (F) Precipitation Evaporation Soil Temperature (F)
P 24 hrs. endin at .
r at observatioﬁ (0] 24 Hour Amou.ms gndlng At‘Obs 4 in depth 8 in depth
e time b at observation time Time
: Y 'Zl D 2 24 Hour
m € n a r Rain . Snow, ice| Wind Amount
i a t y \% melte'd F Snow, ice F pe."e.ts' Moveme | of Eyap. Ground Ground
r . | ellets | hail, ice nt (in) . )
n h Max. Min. a snow, p L ! B Cover Max. Min. Cover Max. Min.
a t etc. a h.a" a on (mi) (see *) (see *)
r i (in) g (in) g grqund
v 0 (in)
n
2016 9 1 85 49 76 0.00 0.0 0.0
2016 9 2 80 55 75 0.03 0.0 0.0
2016 9 3 79 54 60 0.04 0.0 0.0
2016 9 4 73 47 72 0.15 0.0 0.0
2016 9 5 79 41 75 0.00 0.0 0.0
2016 9 6 80 37 77 0.00 0.0 0.0
2016 9 7 77 39 72 0.00 0.0 0.0
2016 9 8 78 38 75 0.00 0.0 0.0
2016 9 9 75 38 65 0.00 0.0 0.0
2016 9 10 77 35 75 0.00 0.0 0.0
2016 9 11 83 33 75 0.00 0.0 0.0
2016 9 12 79 50 71 0.00 0.0 0.0
2016 9 13 78 43 69 0.01 0.0 0.0
2016 9 14 73 48 60 0.01 0.0 0.0
2016 9 15 63 37 60 0.01 0.0 0.0
2016 9 16 68 32 63 0.00 0.0 0.0
2016 9 17 71 32 67 0.00 0.0 0.0
2016 9 18 79 35 74 0.00 0.0 0.0
2016 9 19 85 39 78 0.00 0.0 0.0
2016 9 20 82 44 73 0.00 0.0 0.0
2016 9 21 73 49 63 0.01 0.0 0.0
2016 9 22 83 52 65 0.03 0.0 0.0
2016 9 23 65 41 45 0.32 0.0 0.0
2016 9 24 48 37 44 0.16 0.0 0.0
2016 9 25 62 32 57 0.10 0.0 0.0
2016 9 26 71 34 65 0.00 0.0 0.0
2016 9 27 76 36 70 0.00 0.0 0.0
2016 9 28 81 40 73 0.00 0.0 0.0
2016 9 29 73 42 58 0.00 0.0 0.0
2016 9 30 69 50 60 0.15 0.0 0.0
Summary (75 41 1.02 0.0

The '* flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCDC's quality control tests.

"T" values in the Precipitation category above indicate a TRACE value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.
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APPENDIX C
GROUND WATER LEVEL REPORTS AND HYDROGRAPHS

Table of Contents

Aquifer Well No. Computer 1D
Hubberson Gulch Alluvium GW-S2W-7A2 WHAL7-2
Dry Creek Alluvium DCAL-02
Wadge Overburden GW-S2W-140V wovi4
GW-S2w-170V Wov17
Wov25
Wadge Coal GW-S2w-14w wwi4
GW-S2w-17wW wwi7
WW25
Sage Creek Tributary Alluvium GW-S2W-23A WSAL14
Sage Creek Overburden WSOoV25
Sage Creek Coal WSC25
Wolf Creek Overburden WWCOoV25
Wolf Creek Coal GW-S2w-17WC WwC17
WWC25

Wol¥ Creek Underburden WWCU25



Water Level Report
WHALT-2 - GW-S2W-7A2
10/01/2015-06:00 to 09/30/2016-23:5%

Date Time Instrument Water Level Elevation

05/11/2016 11:05:00 MANE 3,81 6791.80

Average water level = 0.00 feet
Minimum water level 3.8l feet at 05/11/2016-11:05:00
Maximum water level 3.81 feet at 05/11/2016-11:05:00

Corraction

Status

Page 2
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Water Level Report
DCAL-02 - Dry Creek Ailuvium
10/01/2015-00:00 to 09/30/2016-23:59

Date Tima Instrument Water Level Elevatiorr Correction

05/11/2016 09:40:00 MANF 8.47

Average water level = 0.00 feet
Minimum water level 8.47 feet at 05/11/2016-089:40:00
Maximum water level 8.47 feet at 05/11/2016-09:40:00

Statas
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¥Water Level Report
WOV1i4 - GW-S2W-140V
10/01/2015-00:00 tc 09%/30/2016-23:59

Date Time Instrument Water Level Elevation Correction

Status

05/11/2016 10:10:00 MANE 4,71 7254.1% 0.00

Average water level = 0,00 feet
Minimum water level 4.71 feet at 05/11/2016-10:10:00
Maximum water level 4,71 feet at 05/1%1/2016-10:10:00
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Water Level Report
WOV17 - GW-82W-170V
30/03/2015-00:00 to 0%/30/2016-23:59

Date Time Instrument Water Level Elevation Correction

05/12/2016 08:10:00 MANF 39.38 7092 .96 G.00

Average water level = 0.00 feet
Minimum water lewvel 39.38 feet at 05/12/2016-08:10:00
Maximum water lewvel 39.38 feet at 05/12/2016-08:10:00

Status
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Water Level Report
WOv25 - Wadge Overburden
10/01/2015-00:00 to 09/30/2016-23:59

Date Time TInstrument Water Level Elevation Correction

05/12/2016 €8:50:00 MANF 22.89 7560.89 G.00

Average water level = 0.00 feet
Minimum water level 22.89 feet at 05/12/2016-08:50:00
Maximum water level 22.8% feet at 05/12/2016-08:50:00

Btatus
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Water Level Report
W14 - GW-S2W-14W
10/01/2015-00:00 to 09/30/2016-23:59

Date Time Instrument

05/11/2016 10:30:G0 MANE

Avarage water level = 0.00 feet
Minimum water levei 3,09 feet at
Maximum water level 3,09 feet at

Water Level RElevation <Correction

45/11/2016-10:30:00
05/11/2016-10:30:00

Status
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Water Level Report
WWi7 - GW-S2W-17W
10/01/2015-00:00 to 09/30G/2016-23:59

Date Time Instrument Water Level Elevation Correction Status

05/12/2016 07:30:00 MANF i1.29 7120.37 .00
Average water level = (0,00 feet

Minimum water level 11,29 feet at 05/12/2016-07:30:00
Maximum water level 11.29 feet at 05/12/2016-07:30:00
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Water Level Report
WW25 - Wadge Coal
10/01/20156-00:00 to 0%9/30/2016-23:59

Instrument Water Level Elevation Correction

Date Time

MANE 11.80 7372.26 0.00

45/12/2016  0$:10:00

Average water level = 0.00 feat
Minimum water level 11.80C feet at 05/12/2016-09:10:00
Maximum water level 11.80 feet at 05/12/2016-09:10:00

Status
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Water Level
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Water Level Report
WSOV25 - Sage Creek Overburden
10/01/2015-00:00 to 09/30/2016-23:59

Date Time Instrument Water Level FRlevation Cerrection

05/12/2016 09:50:00 MANF ~13.86 7598.12 0.00

Avearage water level = 0,00 feet
Minimum water level -13.86 feet at 05/12/2016-09:50:00
Maximum water level -13.86 feet at 0b5/12/2016-09:50:00

Btatus
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Water Level Report
WSC25 - Sage Creek Coal
10/01/2015-00:00 to 09/30/2016-23:59

Date Time TInstrument Water Level Elevation Correction

05/12/2016 10:45:00 MANF -80,85 7665.83 0.00

Average water level = 0.00 feet
Minimum water level -~80.85 feet at 05/12/2016-10:45:00
Maximum water level ~80.85 feet at 05/12/2016-10:45:00

Status
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Water Level Report
WWCOV25 ~ Wolf Creek Overburden
10/01/2015-00:00 to 09/30/2016-23:59

Date Time Instrument Water Level Elevation Correction

05/12/2016 09:30:00 MANF -99.33 7684.62 0.00

Avarage water level = 0.00 feet
Minimum water level -99.33 feet at 05/12/2016-09:30:00
Maximum water level -99.33 feet at 05/12/2016-09:30:00

Status
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Water Level Report
WWC25 ~ Wolf Creek Coal
10/01/2015-00:00 to 09/30/2016-23:59

Date Time Instrument Water Level Elevation Correction Status

C5/12/2016 09:25:00 MANF ~-11.55 7597.04 0.00
Average water level = 0.00 feet

Minimum water level -11.55 feet at 05/12/2016-09:25:00
Maximum water level -11.55 feet at 05/12/2016-09:25:080
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Water Level Report
WHWCU25 - Wolf Creek Underburden
10/01/2015-00:00 to 09/30/2016-23:59

Instrument Water Level Elevation Correction

Date Time

05/12/2016 10:10:00 MANF 101.46 7404 .22 .00

Average water level = 0.00 feet
Minimum water level 101.46 feet at 05/12/2016-10:10:00
Maximum water lavel 101.46 feet at 05/12/2016-10:10:00

Status
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APPENDIX D

GROUND WATER QUALITY DATA



Aquifer

GROUND WATER QUALITY DATA

Hubberson Gulch Alluvium

Wadge Overburden

Wadge Coal

Sage Creek
Sage Creek
Sage Creek
Wolf Creek
Wolf Creek
Wolf Creek

Tributary Alluvium
Overburden

Coal

Overburden

Coal

Underburden

Trout Creek Sandstone

APPENDIX D

Table of Contents

Site No.
GW-S2W-7A2
GW-S2w-140V

GW-S2W-170V

GW-S2W-14W
GW-S2W-17W

GW-S2W-23A

GW-S2wW-201TC

Dry Creek Alluvium Point of Compliance

Computer 1D

WHAL7-2
wovi4
wov1i7
wova25
wwi4
Ww17
WW25
WSAL14
WSOv25
WSC25
WWCOV25
WWC25
WWCU25
WTC201
DCAL-02

On water quality reports: < indicates an analytical value below the Method Detection Limit

B indicates an analytical value between the Method Detection

Limit and the Practical Quantitation Limit
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APPENDIX E

SURFACE WATER QUALITY
AND HYDROGRAPHS



Drainage
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Dry Creek

Sage Creek
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APPENDIX E

Table of Contents

Site No.
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NPDES 017
NPDES 016
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NPDES 006
SW-S2W-FG1
NPDES 005
SW-S2W-SG5
NPDES 015
NPDES 009
SW-S2W-FG4
S-46
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S-7
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Spoil Spring 2
Spoil Spring 3
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Spoil Spring 5

SURFACE WATER QUALITY AND HYDROGRAPHS
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On water quality reports: < indicates an analytical value below the Method Detection Limit

B indicates an analytical value between the Method Detection

Limit and the Practical Quantitation Limit
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Date

06/22/2016
09/07/2016

Time
13:15:00
10:15:00

Instrument

Instantaneocus Flow Measurements Report
WSHY - SW-S2W-3G9
1¢/01/2015-00:00 to 09/30/2016-23:5%

Type Flag Begin/End Stage CFs
INS 0.35
INS 0.00

GPh
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1.90

MGD

0.10
0.00
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Discharge Hydrograph
Peak Discharge: 05/04/2016 3 CFS
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Date
10/13/2015
11/02/2015
12/10/2015
01/12/2016
02/03/2016
03/03/2016
04/21/2016
05/04/2016
C6/22/2016
07/06/2016
08/02/2016
09/07/2016

Time
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11:55:00
13:20:00
11:50:00C
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08:45:00
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Instantaneous Flow Measurements Report

NPDESLT7 - MPDES 017 (SENECA IIW)}

10/01/2015-00:00 to 09/30/2016-23:59
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Discharge Hydrograph
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Discharge Hydrograph
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Date
10/13/2015
11/02/2015
12/08/2015
01/12/2016
02/03/2016
03/03/2016
04/21/2016
05/04/2016
06/22/2016
07/06/2016
08/02/2016
09/Q7/2016

Time

08:55:
16:05:
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Instrument

Instantaneous Flow Measurements Report

NPDES16 - MPDES 016 ({SENECA IIV})

10/01/2015-00:00 to 09/30/2016-23:59

Type
THS
NS
NG
NG
INS
INS
INS
INS
INS
INS
™S
NS

Flag Begin/End

CFS

0.05
0.05
0.04
0.04
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1.i8
C.72
0.22
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0.11
0.07

GPM
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Discharge Hydrograph
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Peak Discharge: 05/05/1998 19 CFS

% =

| ]
i i 1
; : | i
| ? :

—
‘e B
{ ; : A

STOT/TO/ET
FI02/10/C1

£102/10/21

CEOT/TOMCT
1T0Z/TO/ET
010Z/10/T1

0027310/

LLETLEE] LELLELLEL) ERLEELERLN QIR

BOOZ/TO/ET
LOOT/TO/CT

—S00Z/THTT

}

¥

[

CO0T/16/21

FOOT/ 10T

£00T/10/EL

Z00Z/TOMTT

100z/10/T1

000Z/T0/ZT
6661/10/C1

8GOT/E0/TT

TR T

LE61/TOMTT
661/10/T1
S661/10/E1

FO6T/TOET

ELLELAR Y EELAELLEL ELLELNELL] tLRIIE

EO6E/10/T1

C66L/T0/C

T66T/50/CT

0861/T0/TT

6861/10/TT

8861/10/CT

L861/TO/ZT

~0861/10/21
C8OH/T0/CT
PRGI/10/TE
-C961/E0/TT
TR61/16/T1

I861/10/1

B3e1/18/61

20.60

T 1 T 7

0.00 —

WSHT7




£1 #beg

0000° 1 D00S" T
CET0°0 £8T0"0
000870 000L" T
00622 008T" Y
0000° 29 00007 0ET
0000 OPST 0000° 0LET
£008°0 000L*T
ZSE0' O GZET 0
0000 YEGT 0000 00LT
0006'6 000%° 6T
006T' 8 00TL"L
05380 GE:TT
9T0Z/L0/60 9T02/22/90

65:EZ-9T0Z/0E/60 9% 00:00-5T0Z/10/0T

LDE~MZTS-M5 - LHSM

Jaoday ATTend I91EM POPUSLXE

FTUTT UOTINSRSP Ueyl SS9 --

QoOGTT /50
CTTO™ 0 T/
000Z°T /80
0008”02 T/2H
0000°5LY T/ER
0000 87§ T/
00007 T /90
ESLLOD 582
0000° 088 W0/ SCEMD
00T ¥T 2
000Z°8 ‘ns
0591 saTUn
9102/02/70

udu TIGE pUe TAWN USRMADE ~- uEu

CSETQ CRog umTUSTeS

“s5Tg *jod ‘ossuebuenr

TORY Telol unTusTIg

“oeyg Telol ‘uoxl

papusdsng ‘SPTTOS

PRATOSSTO 'SPITOS

POATOSST( ‘umnTuaTos

saojoumrey LrojeIcqeT

#O0Td
A3TaTiOTNpPUOD PIDTA
sanjeradua]
ud pPIeTd
saegswesed PISTS
sTanSURITR



Date
04/20/2016
06/22/2016
09/07/2616

Time
16:50:00
11:35:00
08:50:00

Instrument
MANF
MANE
MANFE

Instantanecus Flow Measurements Report
WSHT7 - SW-82W-5G7
10/01/20615~00:00 te 09/30/2016-23:59

Typa Flag Begin/End Stage

INS
INS
INS

Crs
0.78
0.12
0.04

GPM

348.060
55.C0
15.82

MGD
0.50

0.08
0.02
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Instantaneous Flow Measurements Report
NPDES6 - NPDES Q06 (SENECA IIW)
10/01/2015-00:00 to 09/30/2016-23:59%

Date Time Instrument Type Flag Begin/End Stage CFs GPM MGD
10/13/2015 ©9:35:00 MANEF INS 0.07 32.00 0.05
11/02/2015 16:30:00 MANEF TNS ¢.07 30.00 0.04
12/09/2015 10:45:00 MANE RS .07 32.00 0.05
01/13/2016 09:00:00 MANE INS 0.07 29.78 0.04
02/03/2016 12:15:00 MANE INS 0.07 30.08 0.04
03/03/2016 11:25:00 MANE INS 0.07 32.26 0.05
04/21/2016 12:25:00 MANFE INS 0.28 125.70 0.18
05/04/2016 10:45:00 MANF INS 0.23 i05.00 0.15
06/22/2016 12:50:00 MANF INS 0.26 118.27 0.17
07/06/2016 G§7:00:00 MANF INS 0.22 100.30 0.14
08/02/2016 07:30:00 MANEF INS 0.15 69.20 .10
09/07/201i6 09:15:00 MANE INS 0.10 45.69 G.07
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Discharge Hydrograph

Peak Discharge: 05/04/1985 31 CFS
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Date
04/20/2016
06/22/2016
09/07/2016

Time
16:15:00
11:15:00
0B:3¢:00

Instrument

Instantaneous Flow Measurements Report
WSHF1 - 8W-82W-Fal
10/01/2015-00:00 to 09/30/2016-23:58

Type Filag Begin/End Stage

INS
INS
NS

CF3

6.31
.08
0.11

GPM
2830.00
34.00
51.30

Page 10




TOT/LO/GO

[AHSA

sardures g¢t
=
IS
%
=
3
| I [IE] I | | HLTEEITHITIT | | | 11 EATHTEHTE] | | | I I 1 OO
0, L
S o o dbl e — 08ES
P
1
B-h D B
D [
R | A B
Ak
D
R S %
? — 00667

0'88s¢

("T/OIN) PRAJOSSI(T ‘SPIOS



Discharge Hydrograph
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Discharge Hydrograph
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Instantaneous Flow Measurements Report
NPDES5 ~ NPDES 005 (SENECA IIW)
10/01/2015-00:00 to 09/30/2016-23:59

bate Time Instrument Fype Flag Begin/End Stage CFS GEM MGD
10/13/2015 10:10:00 MANF INS 0.00 0.00 0.00
11/03/2015 07:30:00 MANK INS 0.00 0.00 0.00
12/09/2015 11:15:00 MANF INS 0.00 0.00 0.00
01/12/2016 16:30:00 MANF INS 0.00 0.00 0.00
02/04/2016 09:20:00 MANF INS g.00 0.00 0.00
03/03/2016 1l:15:00 MANF INS G.o0 0.00 0.00
03/21/2016 08:15:00 MANF INS 0.01 5.20 0.01
04/26/2016 15:55:00 MANE INS . 2,61 1171.00 1,69
05/04/2016 14:15:00 MANF INS 0.21 96.49 0,14
05/2G/2016 06:30:00 MANE INS 0.17 75.97 0.11
06/22/2016 14:00:00 MANE INS 0.01 6.40 0,01
07/05/2016 16:45:00 MANF INS 0.01 2,80 0,00
08/02/2016 07:310:00 MANE NS 0.00 0.00 Q.00
08/06/2016 16:30:00 MANE InNs 0.00 Q.00 0.00
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Discharge Hydrograph
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Peak Discharge: 05/05/1998 38 CFS
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Date
04/20/2016
06/22/2016
0%/07/2016

Time
15:25:00
10:45:00
08:00:00

Instrument

Instantaneous Flow Measurements Report
WSD5 - SH-S2ZW-8G5
10/01/2015-00:00 to 0%/30/2016-23:59

Type Flag Begin/Fnd Stage CFS
INS 6.04
NS 1.74
INS 0.12

GPM
2710.00
781.00
55.79

MGD
3.90
r.i2
0.08
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Peak Discharge: 05/20/2008 3 CFS

Discharge Hydrograph
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Discharge Hydrograph

TOCAOE/GG

Peak Discharge: 05/03/2016 1 CFS
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Date
14/13/2015
11/03/2015
12/10/2015
G1/12/2016
02/03/2016
03/03/2016
04/06/2016
05/03/2016
08/23/2016
¢'7/05/2016
08/01/2016
09/08/2018

Time
11:05:00
08:20:00
12:00:00
13:30:00
15:05:00
14:30:00
07:45:00
15:50:00
11:40:00
14:50:00
13:30:00
14:45:00

Instrument

Instantaneous Flow Measurements Report

NPDES15 - NPDES 015 (SENECA IIW)

10/01/2015-00:00 to 09/30/2016-23:59

Type
INS
INS
INS
INS
INS
INS
INS
INS
INS
INS
INS
INS

Flag Begin/End

GPM

1.50
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Discharge Hydrograph

Peak Discharge: 05/16/2011 2 CFS
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Discharge Hydrograph
Peak Discharge: 07/05/2016 ¢ CFS
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Instantaneous Flow Measurements Report
NPDESS — NPDES 009 (SENECA IIW}
10/01/2015-00:00 te 09/30/2016-23:59

Date Time JInstrument Type Flag Begin/End Stage CF8 GPM MGD
16/13/2015 10:40:00 MANF INS 0.00 0.00 0.00
11/03/2015 ©07:45:00 MANF INS 0.00 G.00 0.00
12/09/2015 11:45:00 MANF INS 4.00 G.00 0.00
01/12/2016 16:00:00 MANF INS 0.00 0.00 0.00
02/03/2016 09:05:00 MANF INS 0.00 0.90 0.00
02/03/2016 15:55:00 MANF INS 0.00 0.00 0.00
03/03/2016 31:25:00 MANF INS 0.00 0.00 0.00
04/21/2016 10:00:00 MANF INS .00 0.00 0.00
05/03/2016 15:25:00 MANE INS G. 00 0.00 0.00
06/21/2016 12:00:00 MANE INS G.05 21.25 0.03
07/05/2016 14:20:00 MANE INS 0.05 24.20 0.03
08/01/2016 13:00:00 MANF INS 0.00 0.74 0.00
09/06/2016 14:15:00 MANF INS 0.00 0.00 0.0¢
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Discharge Hydrograph
Peak Discharge: 06/21/2016 1651 CFS
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Data
04/21/2016
06/21/2016
09/06/2016

Time

Instrument

Instantanecus Flow Measurements Report
W8BF3 - SW-S2v-FG4
10/01/2015-00:90 to 09/30/2016-23:59

Type Flag Begin/End Stage
INS
INS
INS

CF3
i4.51
1650.89
0.00

GPM
6512.00
740972.22
G.00

MGeD
9.38

1067.060
0.00
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Discharge Hydrograph
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Discharge Hydrograph
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Date

05/31/20186

Instantaneous Flow Measurements Report
WSPG4AT - SPRING S5-47 (WEATHER)
10/01/2015-00:00 to 09/30/2016-23:59

Time Ianstrument Type Flag Bagin/End Stage CFs

17:3G:00 MANE INS 0,01

GPM

2.83

MaD

0.00
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Discharge Hydrograph
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Instantaneous Flow Measurements Report
WSPGH0 — SPRING 50 (W24wells)
10/01/2015-00:00 to 09/30/2016-23:59

Date Time Instrument Type Flag Begin/End Stage CIrs

05/31/2016 15:15:00 MANE INS ' 0.00

MGD

0,00
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Discharge Hydrograph

Pealk Discharge: 05/0%/198% 13 GPM
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Instantancous Flow Measurements Report
WSPE7 - SPRING S-7 (HOMESTEAD)
10/01/2015-G0:00 to 09/30/2016-23:59

Pate Time Instrument Type Flag Begin/End Stage CFS

06/01/2016 11:00:00 MANF INS .00

MGD

Q.00

Page 13




910Z/10/90

LOdSM

[UTTATEN T ERT I ERRTEAIAE

serduoes ¢¢

£861/6C/90

| [1L) O.WWM

("I/DIA) POATOSSI(T “SPI[OS

O#01L

0TLYT



Discharge Hydrograph

Peak Discharge: 06/29/2011 44 GPM

E910T/0¢/60

E‘SIOZ{[WZ[

{

TO0T/10/TE

TO0ZFHIVEL

3 hl\||Hl\ll\lﬂll\ll\ll\llll

E-000T/10/21

‘\IIHIMIF

6661/10/C1

R661/10/T1

L6G1/10/TT

HHII\IIIHIHMI

(LIHIIH

E-6861/10/T1

8861/10/C1

HIHHIHIJTIHIHH

LBG1/10/21

E-086E/T0/CT

l]\ HIHII\LHIHH

—$861/10/C1
F861/10/CT
€861/10/21

C861/10/2T

1861/10/T1

Se1H/E!

\I\LI\LIILIMH;I’! T II:HIHIEHIHEH

45.00

™~

(WaD) edreyostq

0.00 G‘E

WSSPG1




g =beg

65 EZ-9TOEZ/0E/60 ©3 0O*00-GT0Z/T0/0T

T SMI¥4S II045 - TDESSM
3zodsg K3TTend IFDUEM DSPUSIRE

ITUIT UCTIONITP UTYL SEST -

alefo]=Rupn /00
000L"T /9
Q00E 0 € /o0
oo0zZ0 8 1/OM
Q0006 € T/9W
0000 - 098 T/9W
000E 0 > /90
COOL 6T Wao
0000 0EEY WD/ SOHMA
000z 02 o]
CO6E"L s
SI:VI s3TUn
9T0T/TE/SO

ura I0E PUR LK USSALSE -- Hu

"SSTQ "3ogd ‘uUMTUSTRg

"ssSTQ "3og ‘ossuebuepy

“Uey Telel umTueTag

“oey Telof ‘uocxr

pepuedsng ‘spTTOS

PRATOSSTI SPTTOS

PBATOSST(Q ‘IMTUSTOS

sI8jeweIeg AIojBIOqET

MOTL
A3 TATIONPUCD PTRTI
axnjexsdua]
yd pi=td
sIenPwEIRg DTOTH
saDlemRIed



Instantaneous Flow Measurements Report
WSSPG1 — SPOTI. SPRING 1
10/01/2015-00:00 to 09/30/2016-23:5%

Date Time Instrument Typa Flag Begin/End Stage CFS

05/31/2016 14:15:00 MANE INS 0.04

GPM

19.70
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Discharge Hydrograph

Peak Discharge: 07/14/2011 57 GPM
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Instantancogs Flow Measurements Report
WSSPG2 ~ SPOLL SPRING 2
10/01/2015-00:00 to 0%/30/2016-23:5%

Date Time Instrument Type Flag Begin/End Stage CF8

05/3:1/2016 16:00:00 MANE INS 0.03

GEM

13.80

MGD

0.02
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Discharge Hydrograph

Peak Discharge: 05/08/2013 47 GPM
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Instantanecus Flow Maasurements Report
WSSPG3 - SPOIL SPRING 3
10/01/2015-00:00 to 09/30/2016-23:59

Date Time Instrument Type Flag Begin/End Stage CFSs

05/31/2016 16:30:00 MANE INS 0.07

GEM

31.10

MGD
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Discharge Hydrograph
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Date

05/31/2016

Instantaneous Flow Measurements Report
WSSPG4 ~ SPOIL SPRING 4
10/01/2015-00:00 te 09/30/2016-23:59

Time Instrument Type Flag Begin/End Stage C¥8

15:45:00 MANE INS 0.09

GPM

41,30

MGD

0,06
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Discharge Hydrograph

Peak Discharge: 05/31/2016 230 GPM
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Date

05/31/2016

Instantanecus Flow Measurements Report
WSSPGS -~ SPOIL SPRING 5
10/01/2015-00:00 to 09/30/2016-23:59

Time Instrument Type Flag Begin/End Stage CFS

14:45:00 MANF INS 0.51

GPM

229,90
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