
 
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 M-15 Landfarm Final Discrete Sampling Results 
 
Dear Jon: 
 
Nicholson GeoSolutions LLC conducted final discrete soil sampling of the landfarm on the M-15 
well pad on Long Ridge in the Garden Gulch area, Garfield County, Colorado on May 7th, 2021.  
The sampling was conducted in accordance with the new COGCC Series 900 Rules that are in 
effect as of January 15th, 2021 and discussions with COGCC personnel. 
 
This landfarm has been extensively tilled and some portions were passed under the older Rules. 
The final remnant of the original landfarm contained an estimated 2,580 cubic yards of material 
and averaged about 12 inches deep at the time of sampling. Five discrete soil samples were 
collected.  The locations of the samples are shown on Figure 1.  One sample was analyzed for 
PAHs only (the only remaining COCs in the landfarm soil) and one sample was analyzed for the 
entire Table 915-1 list of parameters to demonstrate compliance with the new Rules. The Table 
915-1 list includes Total Volatile Petroleum Hydrocarbons (TVPH – gasoline range), Total 
Extractable Petroleum Hydrocarbons (TEPH – diesel and motor oil range), BTEX (benzene, 
toluene, ethylbenzene, and xylenes), sodium adsorption ratio (SAR), pH, conductivity, metals, 
PAHs, and selected VOCs (1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and naphthalene).       
 
Table 1 provides a summary of the analytical results for the five samples.  The laboratory report 
is contained in Appendix A.  All parameters are below the Table 915-1 standards except for 
arsenic.  Arsenic ranged from 4.49 to 5.63 mg/kg and is within the range of natural background 
concentrations in soils of the Garden Gulch area (Nicholson 2014). 
 
Based on the sample results, remediation of the LR M-15 landfarm is now complete.  Since all 
SAR pH, and conductivity values are below the Table 915-1 standards, this material does not 
need to be buried and can be used for general site purposes pending COGCC approval. 
 
 
 
 
 



 
Nicholson GeoSolutions LLC 
 

 
 
David K. Nicholson, P.G. 
Principal Geologist 
 
 
Reference 
 
Nicholson GeoSolutions LLC, 2014, Analysis of Background Arsenic Concentrations for the 
Garden Gulch, Old Mountain, and Long Ridge Areas, Garfield County, Colorado.  Prepared for 
Berry Petroleum Company, February 24, 2014 
 



Table 1  LR M-15 Landfarm Sample Results – May 7, 2021 
  Sample ID 

Parameter 
Table 915-1 
Standards M15-1 M15-2 M15-3 M15-4 M15-5 

Contaminants of Concern
TVPH – gasoline range 

5001 
NA <0.1 NA 0.114 NA

TEPH – diesel/motor oil range NA 374 NA 14.6 NA
Soil Suitability for Reclamation 

sp. conductance (mmhos/cm) <4 NA 1.71 NA 1.96 NA
SAR (ratio) <6 NA 4.77 NA 5.33 NA
pH (standard units) 6-8.3 NA 7.95 NA 7.77 NA
boron (hot water extract) 2.0 NA 0.826 NA 0.904 NA

Organic Compounds in Soils
benzene  1.2 NA 0.00548 NA 0.00263 NA
toluene 490 NA <0.005 NA 0.0154 NA
ethylbenzene  5.8 NA 0.00577 NA 0.00485 NA
xylenes 58 NA 0.0497 NA 0.0365 NA
1,2,4-trimethylbenzene 30 NA 0.0416 NA 0.0363 NA
1,3,5-trimethylbenzene 27 NA 0.01 NA 0.00843 NA
acenaphthene 360 <0.006 <0.006 <0.006 <0.006 <0.006
anthracene 1800 <0.006 <0.006 <0.006 <0.006 <0.006 
benzo(a)anthracene 1.1 0.016 0.0226 0.017 <0.006 0.0172
benzo(b)flouranthene 1.1 0.0405 0.056 0.0443 0.00939 0.0444
benzo(k)flouranthene 11 0.0117 0.0163 0.0123 <0.006 0.0128
benzo(a)pyrene 0.11 0.0236 0.0334 0.0253 <0.006 0.0259
chrysene 110 0.0196 0.0281 0.0221 <0.006 0.0244
dibenz(a,h)anthracene 0.11 0.00825 0.012 0.00874 <0.006 0.00919
fluoranthene 240 0.0174 0.0237 0.0201 <0.006 0.018
flourene 240 0.0141 0.0221 0.0188 <0.006 0.0188
indeno(1,2,3-cd)pyrene 1.1 0.0356 0.0497 0.0383 0.00819 0.0385
1-methylnaphthalene 18 0.155 0.236 0.187 0.0447 0.191
2-methylnaphthalene 24 0.399 0.59 0.462 0.116 0.478
naphthalene 2 0.151 0.221 0.173 0.0498 0.181
pyrene 180 0.0504 0.0664 0.0542 0.0125 0.0485

Metals in Soils
arsenic 0.68 NA 4.49 NA 5.63 NA 
barium 15,000 NA 429 NA 406 NA
cadmium 71 NA <0.5 NA 0.54 NA
chromium VI 0.3 NA <2 NA <2 NA
copper 3,100 NA 21.8 NA 23.5 NA
lead 400 NA 11.4 NA 11.23 NA
nickel 1,500 NA 17.2 NA 16.8 NA
selenium 390 NA <2 NA <2 NA
silver 390 NA <1 NA <1 NA
zinc 23,000 NA 51.4 NA 49.0 NA
1The standard is 500 for the combined total of TVPH and TEPH     NA = not analyzed 
Values in bold type exceed standards 
All units and standards in mg/kg except where indicated 
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@�A� BCDEFG HEIFJKJCL BMN MJFEGJOP QPIFRDJD SIGTUQPIFRGC VWXYW VWXYW Z[\]�X�\̂V]_̀aVabàV cd efe��e � e�X��X�e����ghig jk�lg��m�_̀aVaV]\n[o] cd efe��� � e�X��X�e����ghig jk�lg��m�o�_p\qrs]ot]o] cd efe��� � e�X��X�e����ghig jk�lg��m�u]v�_p\qrs]ot]o] cd efe��� � e�X��X�e����ghig jk�lg��m�\]̀\�_p\qrs]ot]o] cd efee�ee � e�X��X�e����ghig jk�lg��m�w[̀sao�\]\̀[vnrà̂Z] cd efee�ee � e�X��X�e����ghig jk�lg��m�wnràas]ot]o] cd efee��e � e�X��X�e����ghig jk�lg��m�wnràaẐs̀aVaV]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m�wnràa]\n[o] cd xy efee�ee � e�X��X�e����ghig jk�lg��m�wnràabàV cd efee��e � e�X��X�e����ghig jk�lg��m�wnràaV]\n[o] cd efe��� � e�X��X�e����ghig jk�lg��m���wnràa\arp]o] cd xy efee��e � e�X��X�e����ghig jk�lg��m�i�wnràa\arp]o] cd efee�ee � e�X��X�e����ghig jk�lg��m��z��d̂s̀aVa�{�wnràa|̀a|[o] cd efe��e � e�X��X�e����ghig jk�lg��m��z��d̂s̀aVa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m�d̂s̀aVaV]\n[o] cd efee�ee � e�X��X�e����ghig jk�lg��m��z��d̂vnràas]ot]o] cd efee�ee � e�X��X�e����ghig jk�lg��m��z{�d̂vnràas]ot]o] cd efee�ee � e�X��X�e����ghig jk�lg��m��zi�d̂vnràas]ot]o] cd efee�ee � e�X��X�e����ghig jk�lg��m�d̂vnràaẐbrpàaV]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z��d̂vnràa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z��d̂vnràa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z��d̂vnràa]\n]o] cd efee��e � e�X��X�e����ghig jk�lg��m�v̂u��z��d̂vnràa]\n]o] cd efee��e � e�X��X�e����ghig jk�lg��m�\̀[ou��z��d̂vnràa]\n]o] cd efee�ee � e�X��X�e����ghig jk�lg��m��z��d̂vnràa|̀a|[o] cd efee�ee � e�X��X�e����ghig jk�lg��m��z��d̂vnràa|̀a|]o] cd efee��e � e�X��X�e����ghig jk�lg��m��z{�d̂vnràa|̀a|[o] cd efee�ee � e�X��X�e����ghig jk�lg��m�v̂u��z{�d̂vnràa|̀a|]o] cd efee��e � e�X��X�e����ghig jk�lg��m�\̀[ou��z{�d̂vnràa|̀a|]o] cd efee�ee � e�X��X�e����ghig jk�lg��m��z��d̂vnràa|̀a|[o] cd xy efee��e � e�X��X�e����ghig jk�lg��m�d̂�̂ua|̀a|qr�]\n]̀ cd efee�ee � e�X��X�e����ghig jk�lg��m�}\nqrs]ot]o] efee�gg efee��e � e�X��X�e����ghig jk�lg��m�~]�[vnràa��z{�sp\[Ẑ]o] cd efe��e � e�X��X�e����ghig jk�lg��m��ua|̀a|qrs]ot]o] cd efee��e � e�X��X�e����ghig jk�lg��m�|��ua|̀a|qr\arp]o] cd efee�ee � e�X��X�e����ghig jk�lg��m���_p\[oao]���}�� cd ef�ee � e�X��X�e����ghig jk�lg��m��]\nqr]o]�wnrà̂Z] cd efe��e � e�X��X�e����ghig jk�lg��m�i��]\nqr���|]o\[oao]����_�� cd efe��e � e�X��X�e����ghig jk�lg��m��]\nqr�\]̀\�sp\qr�]\n]̀ cd efee�ee � e�X��X�e����ghig jk�lg��m�c[|n\n[r]o] cd efe��� � e�X��X�e����ghig jk�lg��m�o��̀a|qrs]ot]o] efeem{{ efee�ee � e�X��X�e����ghig jk�lg��m��\q̀]o] cd efe��� � e�X��X�e����ghig jk�lg��m��z�z�z���]\̀[vnràa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z�z�z���]\̀[vnràa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z�z���̀̂vnràa\̀̂brpàa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��]\̀[vnràa]\n]o] cd efee��e � e�X��X�e����ghig jk�lg��m��arp]o] efe��m efee�ee � e�X��X�e����ghig jk�lg��m��z�z{��̀̂vnràas]ot]o] cd x� efe��� � e�X��X�e����ghig jk�lg��m��z�zi��̀̂vnràas]ot]o] cd efe��� � e�X��X�e����ghig jk�lg��m��z�z���̀̂vnràa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z�z���̀̂vnràa]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��̀̂vnràa]\n]o] cd x� efee�ee � e�X��X�e����ghig jk�lg��m��̀̂vnràabrpàaV]\n[o] cd efee��e � e�X��X�e����ghig jk�lg��m��z�z{��̀̂vnràa|̀a|[o] cd efe��� � e�X��X�e����ghig jk�lg��m��z�zi��̀̂V]\nqrs]ot]o] efei�l efee�ee � e�X��X�e����ghig jk�lg��m�

�24

1y�7�20��.@�1�9(?�(��1

�������� �������� ���� ���������� �����A,..=��,*.'(,53����,0�,. �2- ��y��
�� ��:
@:
����¡�? ��'¢�y
£¤¤¥¦§̈ © ª«¥¬­¤̈© ®̄ °© £̄̈­±̈²³­© ª£°­©µ́¶¶·�̧µ¹¶º»µ¼½�¾�¿µÀÁµ¶Â�ÃÄ ÅÆÇÈÆÉÈÊ ÊÈËÉÌËÉÆ�ÆÆÍÇÇ Ì�ºÎ�ÇÉ



����������	�
�����
������������������������ ��!�"#�$����!�%!�����$��&'()*+(,�-./)0+1�2'34'5067�892:��;�<=��,*>'6�?
@�A� BCDEFG HEIFJKJCL BMN MJFEGJOP QPIFRDJD SIGTUQPIFRGC VWXYW VWXYW Z[\]�X�\̂V]�_�_̀�ab̂V]\cdef]gh]g] iji��� kl ijii�ii � i�X��X�i����mnom pq�rm��s��_̀_��ab̂V]\cdef]gh]g] iji�ii ijii�ii � i�X��X�i����mnom pq�rm��s�t̂gde�ucevb̂Z] wx ky ijii��i � i�X��X�i����mnom pq�rm��s�zde]g]{_�av\[e ijio|m ijiir�i � i�X��X�i����mnom pq�rm��s�����}~������������ ��� �������� ���������������� pq�rm��s�����}~���������������������� ���� �������� ���������������� pq�rm��s�����}~��������������� �¡����� ���� �������� ���������������� pq�rm��s��,3+�&'()*+(,�-./)0+1�2'34'5067��892;�<=��,*>'6�?�¢£�� BCDEFG HEIFJKJCL BMN MJFEGJOP QPIFRDJD SIGTUQPIFRGC VWXYW VWXYW Z[\]�X�\̂V]¤�i�¤�s�x̂]{]e�¥[gW] ��o �iji � i�X�sX�i���iinir pq�rm�rii¤�s�¤̀r��v\vb�¦̂e�¥[gW] ��i �iji � i�X�sX�i���iinir pq�rm�rii����}~�������§���̈� ���� �������� ���������������� pq�rm�rii�,3+�&'()*+(,�-./)0+1�2'34'5067��892:��;�<=��,*>'6�?
©�2��ª�� BCDEFG HEIFJKJCL BMN MJFEGJOP QPIFRDJD SIGTUQPIFRGC VWXYW VWXYW Z[\]�X�\̂V]«g\cb[u]g] wx ijiirii � i�X��X�i����mnir pq�rm�imr«u]g[¬c\c]g] wx ijiirii � i�X��X�i����mnir pq�rm�imr«u]g[¬c\cde]g] wx ijiirii � i�X��X�i����mnir pq�rm�imr­]ghv®[̄[g\cb[u]g] iji��r ijiirii � i�X��X�i����mnir pq�rm�imr­]ghv®[̄¬db]g] ijì ò ijiirii � i�X��X�i����mnir pq�rm�imr­]ghv®f̄°e±vb[g\c]g] iji�ri ijiirii � i�X��X�i����mnir pq�rm�imr­]ghv®W_c_̂̄¬]bde]g] ijir�m ijiirii � i�X��X�i����mnir pq�rm�imr­]ghv®Ȳ°e±vb[g\c]g] iji�r̀ ijiirii � i�X��X�i����mnir pq�rm�imr¤cbd{]g] iji�s� ijiirii � i�X��X�i����mnir pq�rm�imrx̂f]gh®[_c̄[g\cb[u]g] iji��i ijiirii � i�X��X�i����mnir pq�rm�imr²e±vb[g\c]g] iji�̀m ijiirii � i�X��X�i����mnir pq�rm�imr²e±vb]g] iji��� ijiirii � i�X��X�i����mnir pq�rm�imr³gZ]gv®�_�_̀�uZ̄¬db]g] ijio|m ijiirii � i�X��X�i����mnir pq�rm�imrw[¬c\c[e]g] ij��� iji�ii � i�X��X�i����mnir pq�rm�imrć]g[g\cb]g] ij�i� ijiirii � i�X��X�i����mnir pq�rm�imrd́b]g] ijirro ijiirii � i�X��X�i����mnir pq�rm�imr���]\cdeg[¬c\c[e]g] ij�̀r iji�ii � i�X��X�i����mnir pq�rm�imr���]\cdeg[¬c\c[e]g] ij�|i iji�ii � i�X��X�i����mnir pq�rm�imr��¤cevbvg[¬c\c[e]g] wx iji�ii � i�X��X�i����mnir pq�rm�imr����}~��§����§���̈����� ���� �������� ���������������� pq�rm�imr����}~��µ� ������������ ���� �������� ���������������� pq�rm�imr����}~����¶�������§���̈� ���� �������� ���������������� pq�rm�imr
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������������������������ ��!�"#�$����!�%!�����$���&'(�)*+,-(+&�./0,1(2�3*'4*5167��893:��;�<=��&->*6�?@A�3��B�� CDEFGH IFJGKLKDM CNO NKGFHKPQ RQJGSEKE TJHUVRQJGSHD WXYZX WXYZX [\]̂�Y�]_Ŵà]bc\d̂â ef ghggigg � g�Y��Yjgj���iklm no�ip�gpid̀̂a\qb]b̂â ef ghggigg � g�Y��Yjgj���iklm no�ip�gpid̀̂a\qb]brŝâ ef ghggigg � g�Y��Yjgj���iklm no�ip�gpit̂auvw\x\a]bc\d̂â ghg�pg ghggigg � g�Y��Yjgj���iklm no�ip�gpit̂auvw\xqrĉâ ghgj�� ghggigg � g�Y��Yjgj���iklm no�ip�gpit̂auvwyxzs{vc\a]b̂â ghgll� ghggigg � g�Y��Yjgj���iklm no�ip�gpit̂auvwX|b|_xq̂crŝâ ghglp� ghggigg � g�Y��Yjgj���iklm no�ip�gpit̂auvwZxzs{vc\a]b̂â ghg�j� ghggigg � g�Y��Yjgj���iklm no�ip�gpi}bcr~̂â ghgjj� ghggigg � g�Y��Yjgj���iklm no�ip�gpif_ŷauw\|bx\a]bc\d̂â ghggmpl ghggigg � g�Y��Yjgj���iklm no�ip�gpi�s{vc\a]b̂â ghgjg� ghggigg � g�Y��Yjgj���iklm no�ip�gpi�s{vĉâ ghg�mm ghggigg � g�Y��Yjgj���iklm no�ip�gpi�a[̂avw�|j|��d[xqrĉâ ghg�m� ghggigg � g�Y��Yjgj���iklm no�ip�gpie\qb]b\ŝâ gh�p� ghgjgg � g�Y��Yjgj���iklm no�ip�gpi�b̂a\a]bĉâ ghgm�l ghggigg � g�Y��Yjgj���iklm no�ip�gpi�rĉâ ghg�lj ghggigg � g�Y��Yjgj���iklm no�ip�gpi���̂]brsa\qb]b\ŝâ gh�mp ghgjgg � g�Y��Yjgj���iklm no�ip�gpij��̂]brsa\qb]b\ŝâ ghlij ghgjgg � g�Y��Yjgj���iklm no�ip�gpij�}bsvcva\qb]b\ŝâ ef ghgjgg � g�Y��Yjgj���iklm no�ip�gpi����������������������� ���� �������� ���������������� no�ip�gpi������������� ��¡������ ���� �������� ���������������� no�ip�gpi����������¢�£��� ������� ¤��� �������� ���������������� no�ip�gpi
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������������������������ ��!�"#�$����!�%!�����$��&'()*('+,-��,.*(+.� /01234 526378709 :73247;< =<63>171 ?64@A=<63>40 BCDE�F�DGHEIJBGKH�LBMJNODGJP�QCDGJ �RSS � T�FUVFUTU����WUS XY�VVZTUV[,+�&\,]̂.+_̀�à��,+\b-�c�d��efghd�� /01234 526378709 /:i :73247;< =<63>171 ?64@A=<63>40 HjFkj HjFkj BCDE�F�DGHElmNJHGKHnoEpCqCrEPD st URTT � T�F�uFUTU��UUWTT XY�Vv�SUT[,+�&\,]̂.+_̀�à��,+\b-�h�
wx� /01234 526378709 :73247;< =<63>171 ?64@A=<63>40 MK BCDE�F�DGHEOo vRvv 
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noO�U�à\WQX_�n�TUVWSX

_�n�TU��TU���_ÒOXV
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]̂_\̀à\�bYcdV\efc\_

�||�|�
hhj}}

�i
�5�1k5/1k��	16/k14�
5n

o4.�8�	
9
8�	
9��:;<<;=<>=��@<A?

BA=?�@BC@B
�

��N�G�SzyITKR���FGHIJK
R���FG��FG���RNzNKH

R���LIMJNONGP
STMJUKG

VWXYZ[\WVWXYZ[\W
{{
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_̂S�̀WcdẀcd�̂UYU]a

_̂S�e[fbUgUWh
X\fbi]W

jklmkjklmk
nn

opqrstut
vwvxvvvwvyz{

|}w|z|wv~�}v
�u�tur���}�{~�����stut

vwvxvvvwvy�v
xxwxz�wv~�}�

�������ptut
vwvxvvvwvy�x

x|wx�vwv~�}v
��tu�u��stut

vwvxvvvwvy{}
|�w�zywv~�}v

��stut
vwvxvvvwvy�z

x|w{z{wv~�}{
�~�t���pu������ptut

vwvxvvvwvy��
|{w|��wv~�}�

}~�t���pu������ptut
vwvxvvvwvy�z

x|w{�vwv~�}v
}~��prsru������ptut

vwvxvvvwvy}�
|vwx�vwv~�}v

�����������������������
��

 �¡ ¢£¡¤�¢£ 
�

��������¥�¦§̈�����©ª��«§
��

 ¬¡ ¬£¡¤�¢¥�
�

��������©�­��©ª��«§��¢£
��

¢¤¬¥¬¡¤�¢¥¤
�

�LIKLL®LNML�
?̄°̄B<C�
<D
ECF�G

H�±��<@?̄²�
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