
 
Nicholson GeoSolutions, LLC 

3433 East Lake Drive 
Centennial, CO  80121 

 
 
June 1, 2021 

 
Mr. Jon Armstrong 
Berry Petroleum Company 
5201 Truxtun Avenue #100 
Bakersfield, CA  90399 
 
Subject: Long Ridge J15 Pipeline Spills Surface Water Reconnaissance  
 
Dear Jon: 
 
Nicholson GeoSolutions LLC was retained by Berry Petroleum Company (Berry) to continue 
investigation of two produced water and condensate leaks from a pipeline near the J-15 well pad 
on Long Ridge, Garfield County, Colorado.  The second spill occurred about 200 yards to the 
west of the first spill on the same pipeline. The initial excavation of impacted soils and rock and 
soil sampling of the excavation walls and floor were previously completed.  This report provides 
the results of a field reconnaissance conducted in the prominent drainages to the south, southeast, 
northeast, and northwest of the first spill and the East Fork of Parachute Creek, water sampling 
of three springs, and sampling of one monitoring well at the site of the original spill. The four 
drainages are also potentially downgradient of the second spill. 
 
Field Reconnaissance 
 
Reconnaissance of the four drainages was conducted on May 8th, 2021. The purpose of the 
reconnaissance was to look for potential seeps or springs in the four drainages near the releases 
of produced water from the pipeline. The reconnaissance included walking down the two nearest 
drainages on either side of the release site on both north and south sides of the ridge axis.  The 
reconnaissance routes, features observed, sampling locations, and surface water monitoring 
locations are shown on Figure 1. Observations from each transect are described below:  
 
Northwest Drainage 
 
The transect spanned approximately 2,600 feet from the top of the drainage to the upper cliff 
face in the Green River Formation.  A spring was observed near the bottom of the drainage, just 
above the cliff face.  The spring feeds into a developed stock pond.  One sample (J15-NWSW-1) 
was collected from this spring. 
 
 



Northeast Drainage 
 
The transect spanned approximately 2,500 feet from the top of the drainage to the upper cliff 
face in the Green River Formation.  A spring was observed approximately halfway down the 
drainage where shale beds are dissected by the drainage. The spring had previously been 
developed with a spring box; however, no flow was observed in the old infrastructure.  Flow was 
present below the spring box and a sample was collected (J15-NESW-1). A second spring was 
observed near the bottom of the drainage, just above the cliff face, below the lower stock pond.  
One sample was collected from the lower spring (J15-NESW-2). 
 
Southeast Drainage 
 
The transect spanned approximately 4,500 feet from the top of the drainage to the upper cliff 
face in the Green River Formation.  No springs were observed.  A small seep was observed in 
shale layers just above the cliff face.  The seep showed signs of relatively recent development, 
including installation of pond liner and plastic piping, however no water had accumulated in the 
stock pond.  The seep did not provide enough flow to collect a sample.   
 
Southwest Drainage 
 
The transect spanned approximately 4,700 feet from the top of the drainage to the upper cliff 
face in the Green River Formation.  No springs were observed.  Minor water seepage was 
observed in shale layers just above the cliff face, however there was no observable flow and no 
sample could be collected.  
 
East Fork of Parachute Creek 
 
The upper reaches of the East Fork of Parachute Creek and Ben Good Creek below the spill sites 
were also inspected.  Ben Good Creek and the East Fork were both dry.   
 
Water Sampling 
 
Spring water samples were collected from three locations during the reconnaissance as described 
above.  Prior to water sampling, measurements of pH, SC, and T were made using a combination 
meter.  The measurements were made by placing the probes for the meter into the flowing water 
or sample, allowing the readings to stabilize, and recording the results.  In addition, one sample 
was collected from well MW-2 at the site of the first spill on May 7, 2021 to evaluate the current 
conditions.  Samples were collected into new, pre-preserved sample containers provided by the 
laboratory. The sample bottles were labeled, placed in plastic zip-lock bags or bubble wrap, and 
placed immediately on ice in a cooler.  The samples were shipped to the Pace Analytical 
National Laboratory in Mt. Juliet, Tennessee for analysis.  Chain-of-custody procedures were 
followed during collection and shipping of the samples. The laboratory report is included in 
Appendix A.  
 
Laboratory analyses consisted of all parameters listed on COGCC Table 915-1 and additional 
parameters including the following: BTEX and VOCs by EPA Method 8260B; PAHs by EPA 
Method 8270C; total metals by EPA Method 6010B and 6020; bromide, chloride, fluoride, 
nitrate, nitrite, and sulfate by EPA Method 9056A; nitrate-nitrite by EPA Method 353.2; 



alkalinity by EPA Method 2320B; ammonia by EPA Method 350.1; total dissolved solids (TDS) 
by EPA Method 2540C;  total phosphorous by EPA Method 365.4; methane, ethane, and ethene 
by Method RSK-175M; and TPH (diesel and gasoline range) by EPA Method 8015. 
 
Spring Sample Results 
 
The analytical results for the three spring samples collected from the northeast and northwest 
drainages are summarized in Table 1. The laboratory report is provided in Appendix A. All 
parameters are below the Table 915-1 standards for these samples.     
 
Table 1  J-15 Drainages Spring Sample Results 

  Sample ID and Date 

Parameter 
Table 915-1 
Standards 

J15-NESW-1 
(May 8, 2021) 

J15-NESW-2 
(May 8, 2021) 

J15-NWSW-1 
(May 8, 2021) 

Field Parameters
sp. conductance (µS/cm) 670 710 990
pH (standard units) 7.87 6.96 8.05
temperature (°C) 11.4 10.3 6.3
estimated flow (gpm) 1.0 0.5 1.0

Groundwater Inorganic Parameters
TDS 500 350 352 500
chloride 250 32.1 31.3 125
sulfate  250 43.0 57.4 57.6

Organic Compounds in Groundwater 
benzene  0.005 <0.001 <0.001 <0.001
toluene  0.56 <0.001 <0.001 <0.001
ethylbenzene  0.7 <0.001 <0.001 <0.001
xylenes  1.4 <0.003 <0.003 <0.003
1,2,4-trimethylbenzene 0.067 <0.001 <0.001 <0.001
1,3,5-trimethylbenzene 0.067 <0.001 <0.001 <0.001
naphthalene 0.14 <0.005 <0.005 <0.005

Other Parameters
total petroleum hydrocarbons – gasoline range  <0.1 <0.1 <0.1
total petroleum hydrocarbons – diesel range  <0.1 <0.1 <0.1
methane <0.010 <0.010 <0.010
ethane <0.013 <0.013 <0.013
ethene <0.013 <0.013 <0.013
dissolved sodium (mg/l) 41.0 37.7 52.0
alkalinity  243 231 242
All values in mg/l     

 
 
Well MW-2 Results 
 
The analytical results for the well water sample from MW-2 are summarized in Table 2. The 
laboratory report is provided in Appendix A. For the discharge water from well MW-2, TDS 
(1,640 mg/l), chloride (694 mg/l), benzene (1.36 mg/l), toluene (6.80 mg/l), xylenes (9.40 mg/l), 
1,2,4-trimethylbenzene (0.808 mg/l), and 1,3,5-trimethylbenzene (0.752 mg/l) exceeded the 
Table 915-1 standards. Gasoline-range TPH was reported at 39.9 mg/l and diesel-range TPH was 
reported at 3.89 mg/l.  These compounds are all present in produced water and natural gas 
condensate liquids in this gas field.     
 
 



 
Table 2  J-15 Well Water Sample Results 

Parameter 
Table 915-1 
Standards 

J15-MW-2 
(May 7, 2021) 

Groundwater Inorganic Parameters
TDS 500 1,640 
chloride 250 694 
sulfate  250 8.52

Organic Compounds in Groundwater
benzene  0.005 1.36
toluene  0.56 6.80
ethylbenzene  0.7 0.414
xylenes  1.4 9.40 
1,2,4-trimethylbenzene 0.067 0.808
1,3,5-trimethylbenzene 0.067 0.752
naphthalene 0.14 <0.1

Other Parameters 
total petroleum hydrocarbons – gasoline range  39.9
total petroleum hydrocarbons – diesel range  3.89
methane 0.597
ethane <0.013
ethene <0.013
dissolved sodium (mg/l) 352
alkalinity  521
All values in mg/l    Values in bold type exceed Table 915-1 standards 
  

 
 

 
Nicholson GeoSolutions LLC has prepared this report using all available site data.  If you have 
any questions please call me at 303-601-2023. 
 
Nicholson GeoSolutions LLC 

 
David K. Nicholson, P.G. 
Principal Geologist 
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àbbc_def�gc_afb
~~jj~��j

��ki��k��i�}

F 	p D �t A 
� � 	= C 
l B �t � �; � �; � 
t

�++�����
�����+��

����
�������$��

�����
:5ll��u56l8;5so�E�r5= 

5l¡�	

�FACG��A

GCHDFHDF�GFI��
F��8¢��G

£¤¤¥¦§̈©
ª«¥¬­¤̈©

®̄°©
£̄̈­±̈²³­©

ª£°­©
µ́¶¶·�̧µ¹¶º»µ¼½�¾�¿µÀÁµ

¶Â�ÃÄ
ÅÆÇÈÉÊËÇ

ÉÈÌÍÆÌÍÆ�ÉÎÏÇË
ÆÎ�ºÐ�ÑÉ



��������	
���
��

������

��������� ������������� �!"#�#�$"�%��&'(�)*+
��,-)���

./012340526720728
�9:;<=�>?@AB�C�>D C�>D��EFGGHEGIJ��KGLJM

LNJ�JHOKE
�

PQ�RSTUVWPQ�XUYVZ[Z
S\PQ�P]̂PQ�

R]̂
_̀YVaWS

bcde
bcdebcde

fghhiejkl�mieglh
n

opqpopqp
�JEGKMEKIKE�
rstsA@?�


@uv?9�C

D�w�xyv?sz@:9�C
x�{D

C

D��JEGKMEKIKE��KGLJ
MLNJ�JHOKE�w�Cx�{D��EFGG

HEGIE��KGLJMLNJ�JHOKE
�

|\Z}Z̀YV�RSTUVW]~��RSTUV
W]ZVUWZ�̀]~��R�]

]~��XUYVZ[ZS\]~��R�]� Ẑ�ZWT
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[dXY�XefXY�
Zef

ghâi_[
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ẀTU�TabTU�
Vab

cd]Ze[W
fghi

fghifghi
jklmnlmoipqrsqrq

t
uvuuuwuxuvuuwuu

myjklmnlmoizli{qrq
t

uvuuuw|uuvuuwuu
|y}{z~rlrq������

t
uvuuww�uvuwuu

�qz�oiqrq���iln��q
t

uvuuu��uuvuuxuu
�y�qz�oiy|ymqrz~rlrq���j}�

�t
uvuuu���uvuwuu

�qz�oi�zqnzyp{zoi�qz�qn
t

uvuuuwuwuvuuwuu
�~m�z�~iqrq

t
uvuuwuuuvuuxuu

ry�nlmoipqrsqrq
t

uvuuuu���uvuuwuu
�zonqrq

t
uvuuuww�uvuuwuu

w�w�w�|y�qzn~��ilnlqz�~rq
t

uvuuuw��uvuuwuu
w�w�|�|y�qzn~��ilnlqz�~rq

t
uvuuuw��uvuuwuu

�qzn~��ilnlqz�qrq
t

uvuuu�uuuvuuwuu
�li{qrq

t
uvuuu|��uvuuwuu

w�w�|y�n���ilnlzn��i{lnlqz�~rq
t

uvuuuw�uuvuuwuu
w�|��y�n���ilnlpqrsqrq

t
uvuuu|�uuvuuwuu

w�|��y�n���ilnlpqrsqrq
t

uvuuu��wuvuuwuu
w�w�wy�n���ilnlqz�~rq

t
uvuuuw��uvuuwuu

w�w�|y�n���ilnlqz�~rq
t

uvuuuwx�uvuuwuu
�n���ilnlqz�qrq

t
uvuuuw�uuvuuwuu

�n���ilnl�i{lnlfqz�~rq
t

uvuuuw�uuvuuxuu
w�|��y�n���ilnlmnlm~rq

t
uvuuu|��uvuu|xu

w�|��y�n�fqz�oipqrsqrq
t

uvuuuwu�uvuuwuu
w�|��y�n�fqz�oipqrsqrq

t
uvuuu�||uvuuwuu

w���xy�n�fqz�oipqrsqrq
t

uvuuuwu�uvuuwuu
��roi���iln��q

t
uvuuu|��uvuuwuu

�oiqrqk���lz~i
t

uvuuuw��uvuu�uu
��������������� ¡¢

£¤¥�
�¢¤¦¤ £§¤

��������̈ ©ª�«�¬���ª�­��®���
¯̄¦¥�

�°°¦¤ £§±
��������£²§ ³́µ¶��ª��·¶̧�� ¡̈

¥̄¦§�
�°¤¦¤ £¹¤

�Cº?»C=?»¼�	?D=»?B�
C½
¾B<�F�	
G�¿��Cº?»C=?»¼�	

?D=»?B�
C½¾B<�ÀÁ¾BÂÃC=<
�F�	
ÀG

F�	
G��HIJJKLMNP��KJOPJ
OQP�KÄSHM�¿�F�	
ÀG��HIJ

JKLMNQ��KJOPJOQP�KÄSJJ
�

ÅÆ̂ÇW�cÈÉYd[bÊÅ�VWXYZ[
bÊÅa�VWXYZ[bÊÅ�VWËÌ

bÊÅa�VWËÌVWËÌ�b̂È̂[X
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